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WEDNESDAY, MARCH 29th, 1911. 

The Thirty-sixth Annual General Meeting, and the 
Ordinary Monthly Meeting, were hold in the Linnean Ilall, 
Jtbaca Road, Elizabeth Bay, on Wednesday evening, March 
29th, 1911. 

ANNUAL GENERAL MEETINGS. 

Mr. C. Medley, F.L.S., President, in the Chair. 

The Minutes of the preceding Annual General Meeting 
(March #0th, 1910) were read and confirmed. 

The President delivered the Annual Address. 

PRESIDENTIAL ADDRESS.* t 
Ladies and Gentlemen— 

Among the announcements which I have to make to-night, 
at this our Thirty-sixth Annua} Meeting, probably none wilt 
give you greater satisfaction or have a greater influence upon 
our future career than the statement that we now, for the 
ftrafctime, meet on our own property. 

Jn giving us this Hall,, the Founder gave all that was his 
to give, which was the leasehold of 89 years’ tenure Recently 
*he estate came into the market. In consideration of the aim 
and work of the Society, and of the great interest of bis 
predecessors’ in the tifcle in Science, the land was generously 
to us by the proprietor, Col. Macarthur-Onslow, on 
fictionally advantageous terms, and your Council embraced 
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the opportunity of obtaining the fee simple of the block upon 
which this Hall stands. Since our former rent i? equivalent 
to the interest earned by the purchase money, the transaction 
does not &isturb income and expenditure, and from a financial 
standpoint may be regarded as a transference of investment. 
From a social and business point ok view we have much im¬ 
proved our position, since we are free to go or to stay now or 
in the future as may suit our convenience. The associations 
that link us with the past are not i|ow terminable with the 
lease. #ii 

Although our careful Treasurers have not only preserved 
our capital intact, but ligve rather added to it by accumu¬ 
lation, yet so much has the earning power of money shrunk 
that the purchasing Capacity of our income is seriodsjy 
diminished through alteration of industrial condition 
Especially do we feel the pinch in expenditure W 
publication, the very flower of our work. Since the object 
of our existefltee is the production and spread of knowledge, 
all else that we f may do suffers, if our publication suffers. By 
direction of the Founder, the funds that we control are re¬ 
stricted each to its proper purpose. So that however worthy-' 
of support we may consider publication to be, we are unable 
to divert funds to thia from other directions. For the future 
the money wj^ch has hitherto sufficed for an annual illus¬ 
trated volume of from eight to nine htindrelFpages may only 
provide for from seven to eight hundred pages. Wc are 
threatened with this diminution %hile workers increase and 
more valuable papers are offered for publication. 

One source of income which,is at our disposal is the sub¬ 
scriptions of members. I now make to you an earnest appeal 
to augment this income by the enrolment of additional sulw 
acribers. Surely without great effort every active member 
could introduce two or three well-wishers of science „ from 
amongst his friends. To an invitation to join a Scientific 
Society, a frequent reply is that the person addressed does 
not regard himself or herself as competent to share our work 
or to join in our debates. May not theyJbe reminded • that 
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they also serve who only stand and wait, that their subscrip¬ 
tions will be a welcome aid to the cause we all have at heart* 
Where authors are able and wilting to defray a pt^rof the 
cost of illustrating or printing their papers, such assistance 
would be gratefully accepted by the Council, 

Our last volume, No. xxsev., of* the Proceedings was 
issued in four parts, and haft been distributed to members. It 
contained the thirty-one papers which were read* at the 
monthly meetings. 

By a combination of circumstances several Linnean Macl^ay 
Fellowships have been vacated lately. Dr. Goddard had 
hardly commenced his year's work when he received an ap- 
pointtnCnt as Professor of Zoology a$d Geology at Victoria 
Jjtoege^ South Africa. lie left Australia with our hearty 
OOtyyr&tulations and good wishes for his future career. 

For the new year the Council had re-appointed Dr. Petrie 
and Mr. Cotton, and had appointed Mr. T. T. sFlynn, B.Sc. # 
Lecturer in Biology to the Tasmanian University, to a Fel¬ 
lowship in comparative anatomy and embryology. Recently 
Mr. Flynn withdrew from the Fellowship to accept a Profes¬ 
sorship offered to him by the Senate of the Tasmanian 
University. , 

A few weeks mo Mr. Cotton resigned his Fyllowship also, 
to join the teaching staff of the Geological Department, under 
Professor David. Mr. Cotton has, in our service, proved him¬ 
self an enthusiastic and cajjMtble investigator, and we antici¬ 
pate for him an honourable and useful career urtder bis 
Alma Mater. It is pleasant to find that so many advantageous 
positions are # within the reach of those qualified to hold our 
JJeHowships. 

In *the Bacteriological Laboratory of the Society, Dr, 
Greig^Smith has investigated the bacterial flora of the stools 
of children afflicted with rickets. From the preponderance 
of the streptococci over the rod-shaped bacteria as» compared 
with normal stools, he came to the conclusion that an increase 
in the streptococci is associated with the disease. 
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Another investigation led to the elucidation of a pheno¬ 
menon of general occurrence in the household. Tlic ordinary 
bath-sponge frequently becomes slimy from the action of 
certain bacteria which attack the substance of the sponge, 
converting it into slime. The nature of these microbes and of 
the slime has been described by the Macleay Bacteriologist. 

The action of heat and of volatile disinfectants in increas¬ 
ing the fertility of the soil has recently received attention 
from those interested in agricultural science. The treatment 
reduces the number of bacteria, but the reduction is soon fol¬ 
lowed by an increase much above the normal. The greater 
increase means a greater decomposition of the organic matter 
of the soil, and consequent greater production of food- 
materials for the growing crop, Russell and the Rotliamsted 
school claim that the heat and disinfectants act solely by 
destroying phagocytic protozoa, and that the removal of 
these permits the bacteria to increase. They deny that soils 
contain substances of the nature of toxins which are inimical 
to the growth of bacteria. 

Believing that as soils arc essentially a mixture of inert 
and nutritive materials in which bacteria are growing, they 
must contain toxic bacterial by-products, Dr. Greig-Smith 
began a series of experiments with soils and soil-extracts. He 
showed that extracts of soils, filtered through porcelain, do 
contain substances toxic to bacteria. These toxins are de¬ 
stroyed by heat, by storage and by sunlight. The behaviour 
of heat explains the benefit obtained by heating soils, and 
the action of sunlight shows that the toxin must be con¬ 
sidered in questions relating to the fertilising effect of sun¬ 
light upon soils. 

The Macleay Bacteriologist discovered in soil a substance 
which has hitherto been disregarded. This is agricere, a 
mixture of saponifiable and unsaponzfiable fatty substances; 
it is soluble in fat-solvents such as chloroform, ether, carbon 
bisulphide, etc. The volatile fat-solvents have, in this rela¬ 
tion, been considered as disinfectants, and this has doubtless 
obscured their real action upon the soil. The solvents dis¬ 
solve the agricere, and carry it to the uppermost layers, 
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whore it is deposited upon the points of the soil-particles. 
The uniform “water-proofing'’ of the soil-particles is de¬ 
stroyed, and they are more easily attacked by the soil 
bacteria: decomposition being hastened, the fertility is in¬ 
creased. 

It is interesting to note that'in the January number of the 
Journal of the American Chemical Society, Schreiner and 
Shorey contribute two papers upon the glycerides of fatty 
acids and the paraffin hydrocarbons in soils. These ar? the 
saponifiable and unsaponifiable portions of the agricere of 
Greig-Smith. 

In the department of Bio chemistry Dr. J. M. Petrie has 
continued, during the past year, his studies on the nitro¬ 
genous compounds present in plants. The proteins separated 
by different methods from the seeds of Acacia pycnantha 
have been examined, and evidence ha'fc been obtained, by 
fractional precipitations, of the probable presence of three 
distinct proteins. Further investigation of the non-protein 
nitrogenous substances previously shown to constitute so 
considerable a part of these compounds which contain 
nitrogen has been carried out. These substances have not 
yet been isolated, and the main source of the non-protein 
nitrogen is still unknown. Cholin and xanthin bases account 
for some of this nitrogen, and it has now been shown that 
the greater proportion of these substances belongs to groups 
which decompose slowly on hydrolysis with liberation of 
ammonia. A number of experiments on the changes in the 
amounts of nitrogenous compounds during the ripening of 
seeds have ben conducted. The results obtained confirm the 
opinion that, as nitrogenous compounds accumulate in the 
seeds, there is a simultaneous increase in the amounts of 
both ^retain and non-protein nitrogenous compounds. No 
evidence has been obtained that the non-protein nitrogenous 
compounds in the seeds are transformed into proteinB. 
Further experiments showed that the pods of leguminous 
plants may act as reserve-holders for the nitrogenous supply 
to the seeds, even when the pods are isolated from the plants* 
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The occurrence o i a comparatively large amount of potas¬ 
sium-nitrate in the leaves of Solandra has been observed. 
Considerable interest is attached to this fact since the storage 
of nitrates, in other than very small amounts, is confined to a 
few plants only. 

The constituents of the Sassafras tree of New South Wales, 
Donjphorn mum fra* have been investigated. A volatile 
essential oil has been obtained from the bark from which also 
an alkaloid has been separated. The amount of oil obtained 
from the bark is about 1 per cent. It is a fragrant oil and 
contains camphor among its constituents. 

With Dr. Chapman, f)r. Petrie has continued the exami¬ 
nation of the action of the latex of Euphorbia peplus on a 
photographic plate. Evidence has been obtained that the 
effect on the plate is not due to a gas or emanation given off 
from the dried juice.* It is probable that the photographic 
action is due to a particle travelling approximately in a 
straight line and with a moderate velocity. 

The Linnoan Macleay Fellow in Geology, Mr. Leo A. Cotton, 
who has now rejoined the teaching staff of the Sydney Uni¬ 
versity, reports that the earlier part of the year was devoted 
to the preparation of his moznoir on the Ore-Deposits of Borah 
Creek, since published in our Proceedings. In this he traced 
an interesting connection between the sulphide ores and the 
related tin-deposits. Mr. Ward, of the Geological Survey of 
Tasmania, has been engaged in similar studies in his State. 
The results simultaneously and independently reached in New 
England and Tasmania confirm each observer in his conclu¬ 
sions. 

In the field, Mr. Cotton resumed his investigations of the 
diamond-deposits at Copeton. After this he examined the 
Wolfram-ores at Tojrington, where recent mining develop¬ 
ment provided excellent opportunities of observation. These 
ores are important from a genetic point of view, being closely 
related to the tin ore-deposits. Indeed it is becoming clear 
that the formation of the wolfram-deposits is an integral part 
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of the genesis of the tin-ores. Subsequently Queensland was 
visited for the purpose of correlating the Stanthorpe tin- 
deposits with those of New England. 

The information thus gathered was digested in the labora¬ 
tory. Throe papers dealing with the wolfram-ores of Tor- 
rington, the tin-deposits of New England and the diamond- 
deposits of Copeton, respectively approach completion, and 
will be laid before you shortly. Wc anticipate that Mr. 
Cotton's! contributions to our Proceedings will not cease with 
his Fellowship. 

During the past Session, fourteen new 'members were 
elected, and three old members were lost to us by death, viz., 
Mr. W. F. Petterd of Launceston, Mr. W. Forsyth of 
Sydney, and Miss M. Lodder of Launceston. 

In William F. Petterd we lost not ouly a fellow-member, 
but one of the pioneers of Australian Zoology. He was born 
in Hobart, June 32th, 1853, and died in Launceston, April 
15th, 1930. A man of unusual energy and keen intellect, he 
developed in boyhood an ardent love for natural history. 
This was doubtless fostered by early association with William 
Legrand, the Hobart naturalist-booksoller and with the Rev. 
J. E. Tenison-Woods. Petterd became interested in shells, 
birds and insects. A smart bush man and good all-round 
collector, his services were appreciated by various science- 
lovers and institutions. Prof. McCoy and Dr. J. C, Cox were 
liberal patrons, who despatched him on various excursions. 
Taking every opportunity for travel, at an early age he had 
seen not only each Australian colony, but had visited the 
Solomons and some of the east Pacific groups as well. 

He is frequently mentioned as the finder of new species 
described in the first volume of our Proceedings. Indeed he 
was intimately connected with our early history, as on 3 who 
served on the Chevert Expedition. The Founder described 
him (These Proceedings, i., p. 36) with Messrs. Masters, 
Brazier and Spalding, as one of those “very competent taxi¬ 
dermists and collectors” whom be had engaged. 
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During the expedition he acquitted himself with credit as 
usual, but it concluded without satisfying his appetite for 
travel and adventure, lie therefore resigned at Thursday 
Island, and, with another of like spirit, Mr. Lawrence Har¬ 
grave, afterwards famous for his studies in aeronautics, he 
joined Messrs. Stono and Kendall Broadbent. Returning to 
New Guinea, he explored with this party the then unknown 
country inland from Port Moresby.* 

At the conclusion of this journey, worn with fever and 
hardship, and with an empty purse, he returned to his 
native town. He realised that pleasant though his wander¬ 
ing years had been, yetf the pursuit of science had not aided 
his material prospects. Wisely resolving that science would 
be a better pastime than profession, be accepted a friend’s 
offer of the management of a shop at Launceston. Here the 
qualities that bad made him an excellent collector again 
brought him success. So that in a short time he had ob¬ 
tained possession of a profitable business. But his restless 
spirit sought further occupation. For mere amusement he 
took up the study of mineralogy. It thus chanced that lie 
became proficient in mineral analysis at the time of the dis¬ 
covery of the silver mines of the West Coast. Prospectors 
soon learnt that sound information on the value of their ores 
could be obtained at Petterd’s boot store. This association 
with mining development ultimately led to his election as 
chairman of several important companies. 

His financial interest in the subject did not diminish his 
scientific taste. He formed the finest private collection of 
minerals in Australasia, including over 20,000 specimens, 
which he has bequeathed to the Tasmanian Museum. In 
conjunction with Mr. W. H. Twelvetrees, Tasmanian Govern¬ 
ment Geologist, he wrote several papers on the geology and 
mineralogy of Tasmania. At the time of his death an 
enlarged edition of his "'Catalogue of Tasmanian Minerals’* 
was passing through the press. 

* Stone, **Ten months in New Guinea. 1 ’ 
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Conchology was always a favourite subject. For some years 
he contributed papers on Tasmanian shells to the Quarterly 
Journal of Conchology. The Royal Society of Tasmania pub¬ 
lished a further scries, lie produced in 1879, “A Monograph 
of the Land Shells of Tasmania.” Thirty years afterwards, 
in collaboration with myself ^ the subject was brought up-to- 
date in ”A revised Census of the Terrestrial Mollusca of Tas¬ 
mania.” He also joined me, in 1905, in a deep-sea dredging 
excursion off Sydney, This was the first occasion on which 
any local workers had explored beyond the continental shelf 
in Australasia. 

The conduct of large business enterprises and the pursuit 
of scientific studies still left. Mr. Petterd time and enthusiasm 
tor horticulture and philately. A seizure of the heart ended 
his strenuous life m his fifty-seventh year. 

His old comrade in Papuan exploration did not long sur¬ 
vive him. Kendall Broadbent died in Brisbane on January 
15th, 1911, aged seventy-three. For about thirty years he 
had served the Queensland Museum as collector and taxi¬ 
dermist. 

Another link with the past snapped at the death of Mrs. 
Helena Forde on the 24th November, 1910, at Parramatta, 
at the advanced age of nearly four score. Alexander Walker 
Scott was a member of an influential family in early colonial 
times. He resided on his estate of Ash Island on the 
Hunter Iliver; and occupied himself in the pursuit of natural 
history. His two daughters, Harriet and Helena, whose 
married names in after life were Mrs. 0. W. Morgan and 
Mrs Edward Forde respectively, grew up to share these 
intellectual pleasures. Their artistic talent found exercise in 
the 'careful delineation of the butterflies and moths, native 
to their home, in various stages of development. The draw¬ 
ings and descriptions thus prepared by the family attained 
publication under the title of “Australian Lepidoptera and 
their Transformations, drawn from life by Harriet and Helena 
Scott, with descriptions general and systematic by A. W. 
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Scott, M.A.” The first three parts were issued in 1864. Mr. 
Scott’s death occurred in 1883, after which the unpublished 
drawings, manuscript and unissued copies were transferred 
to the Trustees of tho Australian Museum. After a long 
interval, four additional parts were issued by that Institu¬ 
tion, from 189Q-93. Id recognition of their achievements 
the sisters were elected honorary members of our predecessor, 
the Entomological Society of New South Wales, in 1864. To 
these artist-naturalists we owe most of the figures in the 
scientific literature of the period, produced in Sydney. Thus 
they undertook the illustration of Ur. Cox’s “Monograph of 
Australian Land Shells” in 1868. Continuing, these ladies 
prepared both drawings and lithographs for Krefft’s 
“Snakes of Australia” in 1869. Two years afterwards the 
same author brought out his “Mammals of Australia, Illu¬ 
strated by Miss Harriet Scott and Mrs. H. Forde, for the 
Council of Education, with a short account of all the species 
hitherto described, by Gerard Krofft.'” 

In 1865, the husband of the younger sister, Mr Edward 
Forde, was appointed to the charge of a party despatched by 
tlio Government to survey the Lower Darling. Mrs. Forde, 
who accompanied him, took advantage of the life in camp to 
observe, collect and paint the plants new to her. The expedi¬ 
tion had a tragic end, both the Fordes were seized with 
typhoid fever, from which the husband failed to recover. On 
her return to Sydney the widow placed her collections in the 
hands of Dr. Wools, who utilised the material in his ’’Plants 
of the Darling” (1867). Mrs. Forde’s elder sister, who 
married a medical practitioner, predeceased her in 1907. 

Mr. J, li. Maiden has kindly assisted me with a few nofceB 
on our late fellow-member, Mr. William Forsyth, who was 
born near Crieff, Perthshire, Scotland, 5th October, 1864; and 
came of good farming stock. He passed away suddenly on 
the 14th September last. He had been Overseer of the Cen¬ 
tennial Park for the last nineteen years, and the fine state 
of the Park, as we see it to-day, is largely owing to his 
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labours. He was ail able horticulturist and an excellent 
botanist. 

At the last Commemoration of the University of Sydney 
the degree of B.A. was conferred upon him, at the age of 
45 years. He had been an evening student, and it is feared 
that incessant study, after'his daily duties in, connection with 
the Park, injured his health. 

He was a quiet student, reserved and shunning publicity 
he rarely attended any gathering. Ho was, however, pre¬ 
sent at the meeting of this Society held previous to his death, 
and since he had completed his University course he expressed 
his intention of regularly attending our meetings for the 
future. 

He had an excellent knowledge of the Flora of New South 
Wales, and his loss is deplored by the Sydney botanists, as 
that of a valued colleague. 

While these notes were being written the news reached me 
of the death in Launceston of Miss Mary Lodder on March 
5th, 1911. She was the daughter of the late General Lodder, 
and spent most of her life at Ulverstone, a pretty seaside 
place in Northern Tasmania. Here she collected shells, and 
supplied rare species to conchologists. Reference to her work 
is frequent in Australian literature on the mollusca. Of late 
years she had resided in Launceston, and devoted much time 
and attention to the welfare of the Launceston Museum. 

As a change from the usual procedure of papers only, Mr. 
Fletcher initiated a discussion at the Monthly Meeting in 
May, on Jordan's law of geminate species, as illustrated by 
Australian conditions. The subject was carefully considered 
and evoked much interest. On the whole it was not re¬ 
gard 3d as applicable either by botanists or zoologists. 

The more technical work of the monthly meetings was 
further relieved by lantern-lectures; one by Dr. Chapman 
on precipitins; another by Mr. Henry Deane, on the 
physiography, botany and geology of the desert country 
traversed by the Transcontinental Railway Survey between 
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Port Augusta add Kalgoorlie; and lastly by Mr. A R. 
M'Culloch, on the experiences of a naturalist in the New 
Hebrides. 

In common with our fellow-subjects throughout the world, 
we deplored the death of his gracious Majesty King Edward 
VHth. The expression of our sorrow was acknowledged by 
his Excellency the Governor in a letter read at the June 
Meeting. I have now to announce a second communication 
from His Excellency, conveying to the Society, from the 
Secretary of State, an expression of His Majesty the King's 
grateful thanks for your message of sympathy on the death 
of His late Majesty, Kjng Edward VII. 

Last year we noted with satisfaction that the Syme Prize 
for 1909 had been allotted to Dr. Jensen. Another oi our 
members has since received this distinction, and we congratu¬ 
lated Dr. II. G. Chapman, upon*whom the University of 
Melbourne bestowed this prize for Research work in natural 
science in 1910. His prize thesis is included in our last 
volume. 

The honour conferred by the Sovereign upon Professor 
David was cordially appreciated by members of the Society. 
We are, moreover, gratified to loarn that this popular Leader 
of Australian Science has been further honoured by ^ per¬ 
sonal audience of the King, and that his University of Oxford 
has lately conferred upon him the degree of Doctor of 
Science. 

Our published volume reflects but a part of the energy of 
our Society, It occurred to mo to review the work that our 
members have performed elsewhere. But I find that their 
writings abroad far exceed the bulk of the official volume, 
end I have not ventured to enumerate such papers. T can¬ 
not refrain, however, from noticing an admirable memoir 
from the pen of one who commenced his studies in our serial, 
“The early development of the Marsupi&lia, with special 
reference to the Native Cat (Datyurus vivtrrinu*)” * by Dr. 

* Quarterly Journal of Microscopical Science, lvi., pt. i., MHO. 
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J, P. Hill. The process of cleavage, the formation of the 
blastocyst, and the differentiation of the embryonal ectoderm 
are described in detail. Against the attack of Prof. Hubrecht, 
he defends the opinion that the ancestors of the mammals 
possessed large and heavily yoked eggs. 

The Council received art invitation from the Australian 
Board of Missions to co-operate in pleading the cause ot the 
aboriginals, from a humanitarian, from a social, and from 
a scientific standpoint. Mr. Garland, the Secretary and my- 
pelf were appointed to represent the Society. A large depu¬ 
tation was sympathetically received by the Prime Minister 
on January 24th, 1911. He assured us that the Fsderal 
Government realised its responsibilities in this direction, and 
that the Blacks of the Northern Territory, now under the 
control of the Com men wealth, would be protected by special 
officers and reserves of land. 

In Australia, as well as in Europe, attention’continues to 
be focussed on Antarctic Exploration. Besults from the 
Expedition of Sir Ernest Shackleton are gradually receiving 
literary garb. On his way south, Captain R. Scott and his 
staff received a cordial welcome, and a hearty God-speed in 
Sydney last year. 

The next campaign ig being planned by our old comrade 
and fellow-member, Dr. Douglas Mawson, who desires to 
organise an Australian Antarctic Expedition. His field will 
be the exploration of the toast of the Antarctic Continent 
west^of Cape Adare. Important results for all branches of 
science are anticipated from his journey. We trust that the 
example of the Australasian Association for the Advancement 
of Science in offering support will be the means of despatch* 
in£ & well-equipped party. 

For the scientific part of this Address T have chosen: 

A Study or Marginal Drainage. 

Last year I took for the subject of my address the sub¬ 
marine slope of New South Wales and attempted to show 
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that the abyss beyond the margin of the continent is a pres¬ 
sure-trough. 

If it be really such and if it can be correlated with great 
earth-folds that swell in New Caledonia and New Zealand, 
then its effects should be discernible in the face of Australia. 



Fig, J. —Diagram showing relation of the New Zealand ridge to the 
UlladuTla trough. 


The term “fold” is here employed in the broad sense in 
which it is used by Professor C. Lapworth in his Presidential 
Address to the British Association.* From Hobart to Thurs¬ 
day Island the whole Pacific coast is acknowledged to have 
undergone recent and considerable subsidence. It is here 
suggested that this subsidence was effected by compressive 
movement, and that this is demonstrable by the inward 
crumpling of the land. The argument that follows seeks to 
show that the abnormal and distorted rivers, so peculiar a 
feature of this coast, are a consequence of this cause. 

The best studied section of the East Australian coast, that 
through Sydney, exhibits a magnificent fold in which the 
coal seams rise in a wave curve in seventy miles from three 
thousand foet below the sea to three thousand feet above ifc.t 
As the coal plants grew in a great swamp, or series of 
swamps, so the coal beds must have extended horizontally 
during their formation. Being a fresh-water deposit, it was 
clearly above, though not much above, the level of fcha sea. 

* Report Brit Assoc Edinburgh, 1892, pp, 696-707. 
f Came, “ Geology of Western Coalfields,** 1908. Plan opp. p.160. 
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Where one part of an original level sheet is found bent up 
above and another part bent down below the original plane of 
deposition, it is a sign of a powerful disturbing force. The 
valleys of the Blue Mountains and the coast at Sydney indi¬ 
cate the rise and fall of the fold to be so fresh as to be pos¬ 
sibly still in progress. % 

Granting that a fold proves application of lateral pressure 
then the question occurs from which side of the fold did the 
pressure come, which was front, which back? Of a moving 
wave the steeper side appears in front and the longer Blope 
behind. 

When a stone is thrown into water, undulations recede 
from the impact, of these the nearer arc of greater amplitude 
than the farther. Seawards of the Sydney-Blue Mountain 
fold lies the more gigantic flexure of the continental shelf 
and the abyss. On the principle of the wave of the greater 
amplitude being nearer to the impulse, these earth folds 
should be directed from the ocean landwards. 

Mr. A. R. Daly* considers it “a fact that the thrust of 
mountain building has throughout the world been chiefly 
from the ocean towards the land/' And Mr. Bailey Willis 

holds that, ‘There is abundant evidence.to prove 

that the tangential pressures exerted upon the continents 
proceed directly from the denser submarine masses, "t 

As detailed contour surveys in Australia are not available 
for study, the river systems of the East Coast are here ex¬ 
amined. Rivers not only display the present levels, but also 
to some extent record past movements. 

For the purpose of this discussion the drainage systems of 
continents may be contrasted as radial or marginal. Usually 
rivbrs rise in a central highland and radiate to opposite 
coasts ; this may be described as “radial" drainage. A rarer 
case is where one coast receives the water from a narrow 
fringe, here called “marginal drainage," beyond which some 

* Daly, Atner.Mourn. Solenoe, 1906, p.312. 
t Willis, **Research in China/' ii. 1907, p.U7. 
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large river conducts the rainfall to another coast. Europe, 
Asia, Africa and the larger islands all belong to the first- 
class, while examples of the second are to be found in the 
Americas and Australia. 

Professor Gregory writes*: "The whole of the northern, 
western and southern coasts of the [Australian] continent 
are, to use Professor Suess’ term, of the 'Atlantic type/ The 
eastern coast of Queensland and New South Wales and 
apparently the eastern coast of Tasmania, are a variety of 

the Pacific type.in which the mountains and the 

trend of the rocks are parallel to the shore .... The eastern 
coast of Australia is, however, a lees normal representative 
of the Pacific type than is the western coast of America." 

So that in Australia where the Atlantic type of coast 
occurs there is radial drainage, but where the Pacific type 
prevails there is marginal drainage. In some districts the 
drainage is more intensely marginal than in others. This 
variation is associated with variation in the submarine con¬ 
tour opposite each. Where the continental shelf is broadest, 
there the rivers reach the deepest into the land, conversely 
the narrowest shelf fronts the shallowest watershed. 

The greatest development <>f the continental shelf in 
Eastern Australia is attained about the tropic of Capricorn, 
there it extends for a breadth of eighty miles. This I regard 
as a fragment left of a wide shelf which formerly continued 
along the whole coast, but which in the south hks been de¬ 
stroyed by the Thomson Deep and in the north by the Car¬ 
penter Deep. Sir J. Hector inferred, "That an extensive 
terrigenous shelf must indicate a long continued period of 
stability. M t The tooth print of destruction is* plain on the 
gnawed border of this continental shelf. 

A great bight occurs between Fraser’s Island and 8wain's 
Reef. A very remarkable instance of the recent retreat of 

* Gregory, “Compendium of Geography/' Australia 1907* p.8& 
t Hector, Rep. Aust. Amoo. Adv, Set vii,, 1698, p.870. 
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the -continental shelf was here discovered by Capt. T. W. 
Sharp, of li.M.C.S. "Iris.” Fraser's Island, Queensland, 
terminates to the northward in a prolongation called appro¬ 
priately Break-Sea Spit. North of this, early navigators, 
among whom were Cook and Flinders, reported water of 
moderate depth. A bout J 869 this area was re-surveyed and 
accurately charted by the British Admiralty. Repairs re¬ 
quired by a submarine telegraph cable induced Captain 
Sharp to re-examine this district in 1904, He found that from 
five to ten miles north of Break-Sea Spit the conformation 
of the sea-floor had entirely altered during the thirty-four 
years that had elapsed since the previous survey. Where his 
predecessors had found from twenty to thirty fathoms he 
measured from two to three hundred fathoms. The hundred 
fathom line had greatly changed both in direction and posi¬ 
tion. Captain Sharp, who has most kindly supplied me with 
this information and the accompanying map (Fig. 2), does 
not (as I am inclined to do) ascribe the alteration to a move¬ 
ment of the earth * crust, lie believes *it due to excavation 
of the sea floor by a powerful southerly-going current To 
quote his letter to mo, 6/2/'ll, "1 consider the bottom in 
this locality to be liable to variation at any time not by sub¬ 
sidence but by currents, as it is entirely sand.” 

T^hia change of the sea floor extends over more than a 
hundred square miles. Alterations in the neighbouring coaat 
might have been expectod to have accompanied such great 
changes under the sea. But nothing to correspond has been 
noticed. Yet Mr. A. Most on refers to an aboriginal tradition 
that a plateau on Fraser’s Island near by suddenly sank into 
a large and deep lake.* Mr, W. C. Thomson states that 
'/large masses of coral are found inland and near the mouth 
of the Boyne River (Port Curtis] overlaid by. aud.”t The 


# Men Ion, Fraser’* Island, Parliamentary Reports Queensland, 190ft, p;8. 
t Thomson, Queensland Geographical Journal, 1906, p,S. 

% 
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Marino Plains of Curtis Island are considered by residents to 
show a recent elevation.* 

Though the Carpenter Deep extends downwards to 2450 
fathoms, it is shown by the temperature soundings of the 
“Challenger" to be an enclosed basin of the Mediterranean 
type up to the level of\ 1300 fathoms. A ridge, yet unsur- 
veyed, evidently runs eastwards from the Great Barrier 
Reef, parting the Thomson from the Carpenter Deep. It is 
here proposed to name this the Capricorn Ridge. 

Eastern Australia is regarded by Mr. E. C. Andrews! as 
a “geographical unity” whose salient feature is a simple 
convexly curved coast. From this he deduced that move¬ 
ments would proceed from the land seawards. That unity 
appears to me to be divisible into halves, one of which is 
dominated by the Carpenter; the other by the Thomson 
Deep; the former being the younger and more active depres¬ 
sion. So I should interpret the convex curve of Andrews as 
composed of two straight or concave lines, according to the 
depth of the submarine contour level selected. One of these 
is inter-tropical, the other extra-tropical and each again con¬ 
sists of series of smaller concavities. 

The longest riverB of Eastern Australia, the Fitzroy and 
the Burdekin, occur opposite the broadest expanse of the 
shelf. I suggest that the breadth of the shelf has preserved 
the length of these rivers and presents it as a submarine but¬ 
tress maintaining a buttressed area. (Fig. 3.) Probably 
this part of the shelf continues to exist rather from the 
avoidance than from the resistance of pressure. Festoons 
of islands and a dissected coast indicate that subsidence has 
occurred. So that the escape from pressure, even within this 
broadest shelf has been partial* not complete. The outline of 
the shelf and the islands that it carries shew that it cannot 


* Andrews, These Proceedings, xxvil, 1902, p.l$3. 

+ Andrews, Proe. Hoy. Boo, N. 8. Wales, xliv., MHO p.462. 
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be an amalgamated delta aud thus the consequence rather 
than the cause of the rivers. 


Protected by their subniax-ine buttress, the Fitzroy and 



Kig. 3. — Coast of Queensland, North of Wide Hay, showing the relation 
between the old, long rivets and hruad shelf in the south; and the new, 
short rivers and narrow shelf in the north. 


the Burdokin more nearly represent primitive radial drain¬ 
age than any other Australian stream flowing into the 
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Pacific. The plain on which they rise is here claimed to be 
a relic of the old Tertiary peneplain of east Australia. As a 
geological monument a peneplain might be reasonably ex¬ 
pected to outlast a mountain range, since it is safest from 
denudation. 

Dr. R. L. Jack writes: “The divide between the waters 
falling into the Guif of Carpentaria and others which flow to 
the south was quite imperceptible. ” And again, “The ex¬ 
treme horizontally of the surface is due to the fact that the 
almost horizontal beds of the ‘desert sandstone’ formation 
cover the district without interruption.”* 

Mr, E. C. Andrews, who has paid special consideration to 
the Tertiary peneplain, has kindly given me the following 
expression of his views;—“A short time ago, geologically 
speaking, no mountains existed along the whole eastern side 
of Australia. At that time a gently rolling plain dotted 
with moderately sized hills stretched from New Guinea to 
Tasmania. Then enormous deluges of lava covered much 
of this great plain of Eastern Australia. Afterwards came 
a revolution in the appearance of the plain. The earth was 
slowly forced up until it could no longer bear the strain and 
finally broke along a hundred lines running in north and 
south directions. Thus some blocks were forced high up to 
make mountain masses like Kosciusko, while others fell down 
alongside thorn for thousands of feet in terrace form, such as 
the Snowy Valley under Kosciusko at Jindabyne. Never¬ 
theless, so slowly was this uplift carried out that many rivers 
wore not even turned out of their ways by the formation 
thus of the mountains against their courses, but they* actu¬ 
ally cut their way down into the mountains as fast as the 
land rose against them. The Lower Hawkesbury iB an 
sample of such action." 

The whole course of the Fitzroy and Burdekin is excep¬ 
tional, showing the characters of age in infancy and the 

* K. Ti. .Jack, Queensland Parliamentary Paper*, Report Transoontlnental 

Railway, 188*4 p.16 ; ami Coal Discoveries on the Ftindere, 1888, p i. 
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features of yohtbfulness in middle ago. The peneplain on 
which they rise is old, the shelf on which they discharge is 
old, but the coastal ranges through which they cut their 
gorges are new. An exceptional history is roquirod for these 
exceptional features and such I have endeavoured to supply. 
The fate that apparently overtook other stroams, during the 
crumpling of the coast, of being broken in the middle and 
reversed threatened them also. But the partial protection 
of the submarine buttress rendered the attack less severe than 
it was either north or south. So these rivers survived as 
radials, but not without a hard struggle. The isolated sheets 
of alluvial deposited by the Fitzroy at Gogango and by the 
Burdekin above Mount Dalrymple, show where they stag¬ 
gered in their course. The gorges through which they pass, 
not at the commencement of their career like ordinary rivers, 
but towards their close, show where they were almost over* 
powered. 

It is submitted that a perfect correspondence is now shown 
between the age and the length of the rivers on the one hand 
and the opposite breadth of the shelf on the other. If move¬ 
ments of the land occurred as vertical uplifts or downthrows 
or as folding from the land seawards, such correspondence 
should be mere chance. But on the hypothesis of lateral 
pressure folding from the sea landwards, this correspondence 
is a natural consequence. It is therefore a strong argument 
in support of that explanation. 

In contrast to the radial river running its course behind 
the shelter of a broad shelf, we will consider a great marginal 
stream unprotected within its narrow shelf. From Montagu 
Island east to the hundred fathom line is five miles. West 
from Montagu Island to the main divide is forty-five miles. 
Here we have the extreme of marginal drainage opposite the 
narrowest extreme of the continental shelf in New South 
Wales. A remarkable section is obtained by following the 
thirty-fifth parallel across the continent. Starting from 
Jervis Bay, after an ascent of seventy miles the Pacific water- 
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shed is passed at the lulls above Lake George. Then descend* 
ing along the Murrumbidgee the broad door of the valley is 
traversed on which the Murray is twice crossed* Not until 
after six or seven hundred miles of travel is the opposite 
watershed gained at Mt. Lofty above Adelaide. 

Perhaps the most interesting tale yet told of the physio¬ 
graphy of New South Wales is the vivid story by Dr. Wool- 
no ugh and Mr. T. G. Taylor* of how the Upper Shoalhaven 
River formerly flowed into the Wollondilly, theiiee into the 
Nepean and so into the Hawkesbury. Thus it reached the 
sea after following a course of about a hundred and sixty 
miles, roughly parallel to the coast and distant from it about 
forty miles. A crisis in its history occurred. Not only did a 
pirato stream, the Lower Shoalhaven, behead the former 
Wollondilly, but a further capture of Wollondilly water is 
imminent in the near future. In the past the Moruya and 
the Tuross Rivers have each taken a length from the old 
river. No marginal stream could have the power to excavate 
and capture possessed by a radial hence the former must 
always fall a victim to the latter. These threats and cap¬ 
tures are attempts and successes to proceed from marginal 
to radial drainage, to progress from the abnormal to the 
normal. 

In the accompanying sketch (Fig. 4) the long valley of the 
Shoal ha wke (to coin a convenient name by connecting the old 
source with the old mouth) is drawn as described in the 
memoir cited, but extended southward as recently suggested 
io me by Dr. Woolnough. It is clear that this river could 
not have pursued this eccentric course during the last pene¬ 
plain period. For under peneplain conditions gravity would 
force a stream to base level by the shortest way. Through 
almost level country a river must take full advantage of 
what little slope it has or it would stagnate. A river flowing, 
for instance, into the Gulf of Carpentaria could not afford 
to waste its fall by setting a course parallel to the coast. 

* The** Pruoeedinga, ml, 1906. pp.646*554. 
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Fig. 4. — Restoration of the “Bhoalhawke” valley, bounded by the 
littoral ridge which controlled the former drainage system. Young streams 
cutting across that ridge are now dismembering the old marginal Into new 
eubraoSal valleys. Beyond the Pacific watershed, the arrow bverlie* an 
area of parallel hills and valleys compressed from earn to west. 
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So in the peneplain epoch, marginal streams being impos¬ 
sible, Only radial streams existed. If a simple vertical uplift 
of the peneplain occurred the rivers would have deepened 
but not deviated from their former channel. Therefore, the 
Shofilhawke could not have held its present position in pene¬ 
plain times, since whep the drainage of its area must have 
radically changed. The long northerly run of that river sug¬ 
gests to me that it was banked off from the ocean by the rise 
of an intervening ridge. This view finds support in the 
record by Dr. H, I. Jonson* of a monoclinal fold not older 
than the Pliocene in the Sassafras tableland. I suggest that 
a fold, rolling before it the bed of a former radial river, 
commenced at the Kosciusko upland and crept northward till 
stayed by the resistance of the buttress of the Hunter. Sub¬ 
sequent denudation and deformation have altered this littoral 
ridge, but the stream it formed still bears the imprint of its 
guidance. 

At present the old Shoalhawke valley is fulfilling its 
natural destiny of being cut across by subsequent streams 
into blocks of secondary radial drainage. Sifter a valley 
parallel to the sea opposes the efforts of water to escape to 
base level by the shortest imp, it vouhl be but a temporary 
phase in physiography. Hence the old Shoalhawke \alley 
itself must be of but slight, geological antiquity, 

Mr. E. C. Andrews has already pointed out that the Colo, 
although the smaller stream, should be regarded as the origi¬ 
nal trunk of the Hawkesbury complex. He considered! that 
its subsequent, a southern tributary, started on a marauding 
expedition capturing stream after stream until it obtained the 
Upper Bhoalhaven. On the contrary, it is now suggested 
that the Hawkesbury did *iot grow out of the Colo, but was 
driven in to it.. If it were so, then the present course of the 
river would be the ultimate result of abyssal movements. 


* Jensen, Hroc. Hoy. 800 . N. 8 . Wales, xliii., 1908, p.302. 
t Andrews, "Introdua. Phys. Geography N. S. Wales,” 1909, p.4Q. 
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The lowqr or tidal portion of the H&wkesbury River reaches 
the sea through a maguificent gorge, eight hundred feet 
deep. If thiB gorge were artificially filled up, the river thus 
dammed back could not overflow the obstacle, because before 
the flood had risen to the necessary height it would escape as 
a by-wash into Port Jackson by the Parramatta River. These 
levels suggest that the lower Hawkesbury is older than the 
height of the country traversed by it. The great depth, two 
hundred feet below sea level, of the drowned valley at the 
Hawkesbury Railway Bridge is accepted as a proof of con¬ 
siderable recent subsidence. But surely the height of the 
land cut through by the river is an equally positive proof of 
a penultimate nfbvement of slow elevation recognised by Mr. 
Andrews* during which the river sank its channel through 
the rising ground. On a smaller scale the Parramatta repeats 
the same history, cutting through high ground as it passes 
Sydney. 

An inner fold is suggested by the Nepean Gorge which “is 
duo to the river gradually eating down its bed as the Blue 
Mountain scarp was clovated.”t The gravel bed at Penrith, 
descending almost to sea level, might represent the trough 
between these two folds. If these deductions be allowed we 
find that ridges parallel to the coast have gradually risen and 
after being sawn across by the streams they opposed, the 
outer one subsided. These movements agree with the theory 
of pressure forcing landwards from the sea. The coastal 
range along lllawarra and southwards probably rose with the 
Lower Hawkesbury country. 

Inland from the Upper Shoalhaven is a succession of 
parallel rivers and ranges running in a northerly and south¬ 
erly direction. This tract appears to have received a push 
from the direction of the Ulladulla trough (Pig. 4). The 


Andrews These Proceeding® xxviii., 1908 (1004), p.812. 
t Taylor, These Proceedings, xxxfh, 1907, p.328. 
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Murrumbidgee after receiving the drainage of this area en¬ 
counters the Black Andrew Range, through which it has 
carved a great gorge at Burrinjuck.* Following the principle 
already advanced in the case of the Hawkesbury Gorge at 
Wiseman's Ferry, the Burrinjuck may be cited as evidence 
that the hill gradually rqse against the river. Troughs would 
be produced by the elevation of folds parallel to the Black 
Andrew Range. The Rev. W. B. (Jlarkef insisted emphati¬ 
cally on the folding which has occurred in this area. He 
wrote, “The parallelism of the ranges and rivers, including 
the Shoalhaven, the Quoanboyan, the Murrumbidgee, the 
Ooodradigbee, and the Tumut, all of which have a general 
trend from 8. to N., between the parallels of 35 dogrees and 
36 degrees 8., is not without a significant causeand again, 
“The Murrumbidgee runs in the straight course it pursues 
from above Bullanamang to below Michclago in a synclinal 
depression/' Though at first sight these streams might ap¬ 
pear to lie in valleys of erosion guided by choice of softer 
rock, it is suggested that original fold valleys were here 
deepened by erosion. 

Apparently unacquainted with the studies of his prede¬ 
cessor, Mr, T. G. Taylor, half a century afterwards, came to 
the same conclusion. He writes, “Indeed the Goodradigbee, 
Tumut and Adelong Rivers, may all have been determined 
by folding or faulting in accord with the general north-south 
trend of the rocks in this area. The sudden bend of the 
Murrumbidgee to the west, near Yass, probably indicates 
where the river leaves the uneasy crust of the Monaro High¬ 
lands for the comparative solidity of the western plains/’} 

The capture of the head of the Snowy River by the Mur- 
numbidgee, described in such admirable detail by Taylor, 


* KiUttmiloh, Journ. Roy. Hoc, xliii., 1909, 1*1. x. 

f Clarke, “ Researches in the Southern Cold fields, 1800, M pp. 73 and 81. 
t Taylor, “Physiography of Federal Territory.’* Ball, vi., Bureau of 
Meteorology, 1910, p. 11. 
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appears t# be of a different order of events to the capture by 
the Lower Slioalhaven of the Upper Shoalhaven. In the 
latter case a high level stream was tapped by a low level 
stream and then the old river, as far as its lower portion was 
concerned, just bled to death. But the Mumnnbidgeo 
drained the old Snowy upwards and backwards through one 
of its sources while another source, though eventually inter¬ 
cepted, still maintains the original direction. Undercutting 
at static conditions would not effect this. 

Gan we interpret the Murrumbidgee capture as due to the 
development of an earth fold that rocked the old river back¬ 
wards for aome^sixty miles ? Such a movemont would empty 
of its stream the large but untenanted valley south of Cooma, 
the Great Monaro Valley of Taylor, to which Mr. Sussmilch 
first called attention. Since the Murrumbidgee above Cooma 
still keeps to the bed by which it used to join the Snowy I 
suggest, that a movement which screwed up the valleys till the 
watershed shifted sixty miles sputh, pressed down the old 
eastern Snowy source till at Tharwa it ran backwards to the 
Murrumbidgee and also pressed the old western source near 
Yarraugobilly up to flow as a rejuveuated river. It is likely 
that the two sources were originally of about the same 
altitude. Such a movement seems of more recent date than 
a fold which guided the Shoalhawke (and that in turn to be 
older than another fold of which Jervis Bay may be a vestige. 

Mr. L. F. Harper has described the successive shifting 
eastwards and lowering of the channel of the Upper Murrum¬ 
bidgee.* ThiB account is suggestive of an undulatory move¬ 
ment of pliant folds rather than the breaking, faulting and 
tilting of a series of stiff blocks figured by Taylor. It re-calls 
the classic instance of the bed at Lapstone Hill, whose river 
formerly drained the high quartz-felsifce range towards Worn- 
beyan. The bed of this old stream shared in the folding of 
the Sydney-Blue Mountain area and has thus been tossed 

* Harper, Kee. {Jeol, Survey N. 8. Wale* ix., 1909, p.6 
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from the bottom of its valley high on the shoulder of the 
mountain, where it lies athwart and cleft by the present 
lines of drainage.* 

East of the Murruinbidgee area Mr. T. G. Taylor records 
with emphasis “positivo evidence of the Tertiary foltliity into 
which the Cullarin or Lake George Fault has passed at its 
southern extremity.' ! t South of Lake George the Molonglo 
River has sawn across this elevation as it slowly rose against 
it. 

The littoral ridge of southern New South VValos fails on 
approaching the Hunter valley. In the llawkesbury Estuary 
the latest movement was a subsidence of two hundred feet 
preceded by an elevation of a thousand feet. Further north 
in the more stable area, Prof. David thus records the latest 
movements, ‘‘The apex of the delta near West Maitland rose 
slowly to the amount of about fifteen feet, while a downward 
movement was still in progress in the neighbourhood of the 
present ocean beach between Stockton and Port Stephens. 

Opposite Newcastle the continental shelf (Fig. 6) reaches 
its maximum breadth in this State of thirty-four miles, yet 
is uarrow in comparison with that of the tropics and has 
probably suffered considerable curtailment. Regarding it as 
a submarine buttress, its shelter affords a radial valley reach¬ 
ing further back from the sea, namely a hundred and thirty 
miles, than any other coastal rivor in New South Wales. 
Following the argument advanced for the Burdekin and the 
Fitzroy, it is now suggested that the Hunter represents an 
original radial stream, a survivor of the peneplain epoch. 
That it has been but partially protected by a lesser buttress, 
and its head has been withdrawn from the western peneplain 
hi which a larger buttress would have allowed it to rest, Yet 
it now rises at an elevation lower than the source of any 


# Came, "Geology of Western Coalfield,” 1908, p. 18. 
t Taylor, These Proceeding*, xxxii., 1907, p.329. 

% David, " Geology of Hunter River Coal Measures/’ 1907, p.340. 
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other river of-the State. This interesting feature has been 
described by Mr. T. G. Taylor as the “Cassilis Geocol.*’* He 



Fig. 5.—-Coast of New South Wales between Jervis Bay and Port 
Macquarie, showing the correspondence between the old, long river and 
the broader shelf, and the young, short river and narrower shelf. 


however regarded it as a shifting westwards of the Main 
Divide. On the hypothesis now put forward it would be con- 

* Taylor, These Proceedings, xxxi., 1906, p.518. 




president’s address. 


31 


Bidered that a general eastward shifting of the Divide here 
lagged behind. In other words, it is nearer to the condition 
prevailing at the close of the last geological cycle than any 
other coastal river of New South Wales. 

Professor David has shown* that prior to the outpourings 
of basalt, a former river had a gentler gradient than its pre¬ 
sent representative a tributary of the Dumaresq River. The 
fact would be in agreement with the supposition that at the 
date of the basalt extrusion the New England Plateau had 
not attained its present altitude. 

Dr. W. G. Woolnough has generously given me the follow¬ 
ing unpublished observations on the relics he has detected 
of another great marginal valley. “The Lower Macleay is 
very nearly north and south and lies behind the high rock 
mass of Trial Bay and Smoky Cape. Thence southwards the 
broad valley-like structure is breached on the eastern side and 
remnants only of the eastern lip remain in the form of head¬ 
lands like Point Plomer and Crescent Head, and the high 
lands behind the latter. The dead water of the Belmore is 
continuous with that of Maria River and boats have been 
taken by this route from the Macleay watershed to that of 
the Hastings. The southward trend of the valley (?) is con¬ 
tinued through Lake Innes, again cut off by high rock 
masses from the sea. Though Lake Tnnes is not continuous 
with Queen's Lake, there is only a low divide between 
them, probably formed of recent sediments (information re¬ 
ceived). Thus we come to the chain of lakes and creeks 
forming the Camden Haven systein. There is a marshy belt 
joining the southern end of Watson Taylor Lake waters with 
Cattai Creek, a branch of the Manning. Hence the trend of 
the valley is behind the rocky masses of Mitchell and Oxley 
Islands and through the marshes to Wallis Lake. The 
divide between this and Smith’s Lake is low and narrow, 
and thus we enter the Smith's Lake-My&ll-Porfc Stephens 

* David, 11 Geology of Vegetable Creek,” 1887, p.60. 
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system which brings us down mostly behind rocky highlands 
to Stockton Beach. A glance at a map of the coast shows 
that this particular section of it protrudes as a bulge beyond 
the general line of the shore to the north and south, and it 
is in this soction only that I recognize at all dearly the 
features of valley formation described above. Certain gravel 
deposits, e.g.y on the Lower Manning require careful investi¬ 
gation. At the present stage all I do is to throw out the 
suggestion of a very ancient and highly mature coastal valley 
parallel to our coast line, of which the feature 1 have 
sketched abovo is the imperfect, fragment.” 

The projection from the^maiu coast line which Dr. Wool- 
nough describes above is repeated on a small scale by the 
headlands of Jervis Bay. In this connection it is interesting 
to note that Mr. Taylor drew attention to the low laud within 
and the possibility of that area being a segment of a former 
valley* Perhaps the last stage in dissolution of a marginal 
valley is represented by Jervis Bay. 

The process lately commenced in the case of the Shoal- 
hawke of being broken into longths by cross streams, the in¬ 
evitable doom of the marginal, has advanced in the Macleay- 
Fort Stephens Valley so far as to almost obliterate its 
course. The longer time required for its greater denudation 
indicates the antiquity of the Northern valley. We have 
here also a suggestion of the existence of considerable land 
to seaward which has Bince disappeared. 



Fig. 6.—Profile from Mount Warning on the left, by way of Southport, 
to a point 28° 16' 8. lat., 166° 36' K. long., and thence to 128*52' 8. lat., 
156° 11' K. long,, showing the Britannia Hidge rising to 220^f*tboms, 
from a depth, on the west of 2,650 fathoms, and, on the east, of 2,832 
fathoms^ 

* Taylor, “ Physiography of Federal Territory1910, p.ll. 
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About a hundred and twonty miles east of Cape Byron lies 
a meridional ridge nearly fifty miles long, which if it has not 
yet received & name, might be called the “ Britannia Ridge. M 
It was discovered by Mr. Peake when the “Britannia” was 
surveying a track for the Pacific telegraph cable in May, 
1901.* Out of a depth of 2500 fathoms it suddenly riaes to 
within 250 fathoms of the surface. In other words it towers 
up some fourteen thousand feet from the abyss (Fig. 6). 
Possibly it represents a fold emerging and advancing upon 
the continent, an ultimate consequence of which might be 
the formation of a river of the Shoalhaven type.t 

Of South Queensland Dr. II. I. Jensent writes, “A some¬ 
what recent elevatory movement in part of this area has 
effected certain changes in the drainage .... It is evident 
that the Brisbane River is a fairly young stream as regards 
its lower courses. . . , The Teviot Valley is mature except for 
a small part .... where it flows through hilly country, and 
I consider this region to have been slowly and recently ele¬ 
vated, river-erosion having kept pace with elevation.” 

Dr, R. L. Jack considered** that the Brisbane River first 
poured its waters to the west and “took the course now fol¬ 
lowed by Gowrie Creek and the heads of the Cond&mine." 
Subsequent elevation of the Toowoomba Range turned the 
river into the Pacific; it probably flowed between Mount 
Gravatt and Mount Cotton south of its present bed. Finally 
in late Tertiary times other movements compelled its removal 
to the present situation. 

An area of intensely marginal drainage occurs in North 
Queensland. From Townsville to Cooktown new short rivers 
pour into the ocean from a lofty coastal range. Immediately 


* List of Ocean Depths, Hydrographic Dept., No. 183, 1902, pp.26-28, 

t This ridge ie shown In Prof. Marshall’s map Aust. Assoc. Adv, 
Bci. ail., 1910, opp. p. 450. 

t Jensen, These Proceedings, xxxiv,, 1909, p.75. 

| Jack, Lector* reported In the u Brisbane Telegraph, 0 22/5/94. 
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south of Cook town the western waters approach to within a 
few miles of the Pacific, while the eastern streams are a series 
of cataracts, whose falls-line almost touches salt water. The 
youthfulness of these streams implies a corresponding youth¬ 
fulness for the range which bears them. A recent capture 
of the Mitchell by the Barron was suggested by Mr T. G. 
Taylor and myself.* Details of this capture have since been 
published by Mr. W. Poole and are significant of recent 
movement.! 

The Great Barrier Reef, whose features show vast and 
recent subsidence, hejo faces a range apparently of consider¬ 
able and recent olevation. The combination suggests power¬ 
ful folding, recent or still in progress, carrying the reef 
down in the trough and the range up on the crest. 



The abrupt truncation of the meridional coast line at Cape 
Melville seems as if a whole coast range thence to Cape York 
might have broken away and slipped into the abyss. In this 
connection it may be recalled that Dr. Jack has described} 
and illustrated a great precretaceous dislocation on the head 
waters of the Kennedy River running north towards Prin¬ 
cess Charlotte Bay. 

In conclusion, it is suggested that the last geological cycle 
culminated at some post-miocene date with the reduction to 


* H. and T., Kept, xti., Auat. Assoc. Adv. Sci., 1908, p.411, 
t Poole, Kept, xiii., Auafc. A moo. Adv. Set, 1910, p.816. 

X Jack, Queensland Parliamentary Papers, Report on the Little River 
Coalfield, 1882. 
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a peneplain of most of Eastern Australia. Since a marginal 
river would lack the requisite slope to flow or carve oil a 
peneplain, those were the days of radial drainage; when 
such a river as the Hunter might perhaps have risen at 
Cobar, and a river in th^ place of the Shoalhaven might pos¬ 
sibly have run from Forbes. The coast would have extended 
then for some distance seawards of the present position. The 
Thomson and the Carpenter Deeps, though alroady in exis¬ 
tence, had not attained their present depth or breadth and 
had lapsed into a state of inactivity. 

A new cycle, the present, was inaugurated by the de¬ 
velopment of energy in the Thomson and Carpenter Deeps. 
“The master movements are,” say Chamberlin and Salis¬ 
bury, ‘the sinking of the ocean-basins. ,f * A strip of un- 
sunkon shelf off Cape Capricorn now lies wedged between the 
peripheries of the two ocean basins. Only at this corner has 
radial drainage survived. Within its range of action each 
deep lias replaced radial by marginal rivers. Undulations 



Fig. 8.—Diagram of transition from radial to marginal drainage. In 
the baok ground the former peneplain is represented aa extending further 
seaward than the present land aud aa continuing in a broad continental 
•half. Recent folding ia shown as having crumpled and sunk the former 
ahetf and shore, and as having intercepted former streams by a littoral 
ridge. Former rivers vow reversed are supposed to he eroding the inner 
portion of the peneplain. 

(Fig 8) pulsating from these abysses are considered to have 
|»roken back the coast line and ridged up ranges in the 
coast*! districts of New South Wales and Queensland respec¬ 
tively. The drainage systems of the preceding peneplains 
were thereby broken, their upper waters being reversed and 
directed to another coast and their lower portions being re- 


* Chamberlin and Salisbury : Geology^!., i&04» p.fiBO. 
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formed to constitute the existing coastal rivers. Perhaps some 
large estuaries of small streams relate to the reception of 
greater radial rivers cut off recently. By rapid elevation of 
intervening ridges, some streams were trapped and forced 
into lengthy and roundabout courses. Those are now gradu¬ 
ally escaping from their bondage, and cutting more direct 
channels to the sea. 

If in the future there should be a long period without 
earth movements, it seems reasonable to expect that the 
cycle will run its course, that the crooked rivers will gain a 
straighter way to the sea, and that their head waters will 
reach further back into the interior. But the excavation now 
being performed by the western rivers would prevent the 
coastal streams from extending as far back as I assume that 
they did at the conclusion of the previous cycle. 

The ultimate cause of these earth-movements is beyond 
the limits of this address. Contraction of the outer crust by 
secular cooling has been generally accepted as an explana¬ 
tion. Lately Professor Chamberlin has suggested that 
periodic compressive movements might be due to a shrink¬ 
age of the centrosphere and not the lithosphere. Btil! more 
recently Dr. Bailey Willis has advanced the hypothesis that 
such movements had their origin in the tendency of the 
heavier sub-oceanic segments of the earth to spread and 
underthrust the margins of the continents. 

Summary. 

Last year’s consideration of the deep abyss, described as 
bordering this part of the continent, concluded with the hypo¬ 
thesis that it represented a pressure-trough. In support, it was 
argued that its configuration, and certain features of New 
Zealand and New Caledonia, whence the pressure was supposed 
to have come, were in conformity. 

Bucli conditions should leave signs not only in the direction 
whence pressure came, but also in the direction upon which 
pressure leaned, namely, the East Coast of Australia It is now 
advanced that the crooked and abnormal rivers, so peculiar a 
feature of this coast, are a consequence of that cause. 
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Previous to the present cycle, that of Mt, Kosciusko, it is 
believed by geologists that a great peneplain extended from New 
Guinea, in the north, to Tasmania, in the south. Probably this 
peneplain extended eastwards beyond the limit of the present 
coast, and wrb continued seacards by a broad continental shelf. 
Probably also the ocean eastwards was then shallower and 
narrower than to-day. 

The theory is now advanced that the present cycle commenced 
by the sinking of the ocean-tloor, and by pressure upon the 
border of the continent. In the zone of compression, folding on 
a large scale ensued, by which the continental shelf was de¬ 
pressed, and the coastal range elevated, simultamtously. 

In support, it is demonstrated that harmony exists between the 
margin of the continental shelf on the one side, and the line of 
the Pacific watershed on the other. Where the margin of the 
shelf approaches the coast, so does the divide Where the divide 
retreats from the shoreline, so does the margin of the Nhelf. 
From this it is inferred that a broad shelf serves as a buttress to 
that portion of the continent that lies behind it. Sheltered by 
this buttress, radial rivers persist as relics from the peneplain- 
epoch. As an example, attention is directed to the Burdckin 
and Fitzroy Rivers, the longest rivers of Eastern Australia, 
which discharge upon the broadest shelf. In New South AVales 
even the broadest shelf is narrow, namely, that off Newcastle. 
But here our rule holds good, for narrow though it be, that 
shelf protects the longest river, the. best example of a radial 
river, in the State. The Hunter is claimed accordingly as 
a survivor of the radial rivers that must have prevailed in 
peneplain-times. 

To show that the continental shelf is still being diminished, a 
remarkable instance is furnished by Captain Sharp, of how the 
shelf baa retreated from 5 10 miles within forty years, near 
.Break Sea Spit. The coastal ranges and the stream? they liear, 
both in Queensland and in New South Wales, are regarded as 
very new geologically. 

A peculiar feature of many rivers of our Pacific slope is that, 
for part of their course, they run in valleys parallel to the shore. 
Then they are apt to break away and run direct to the sea. 
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Of where and what were the rivers of the preceding cycle, the 
peneplain-times, we have no record. But it is obvious that no 
peneplain could have carried such crooked rivers as the Clarence 
or the Shoal haven run to-day. Of necessity the peneplainf-rivers 
were longer, slower, and straighter than these, They had no fall 
to waste in that long journey to the stja. On a peneplain, cir¬ 
cuitous courses would mean dual stagnation. 

The problem is : how were those peneplain-rivers succeeded by 
an entirely diverse scheme of drainage. The explanation now 
offered is that these crooked rivers lie in a zone of compression. 
That movements from the pressure-trough threw the coastal area 
into irregular folds. That these broke and caught the radial 
rivers, which, turning aside, flowed along their furrows. Then 
at once denudation played on elevation. Rain and river 
attacked the higher land and broke it down. At every oppor¬ 
tunity the river burst through the obstacle which held it back 
from the shortest way to the sea. As denudation progressed, 
the river broke through again and again, until radial drainage 
was restored. Finally the old channel, chopped in lengths by 
cross-streams, appears as an empty river-bed. Every stage in 
this performance is illustrated by the rivers of New South Wales, 
There is the Up|»er Murrumbidgee, newly tilted by earth-move¬ 
ments from the Snowy River. Then there is the Hhoalhaven 
River, both as it was when it ran from the present source of the 
Turns# to Broken Bay, and as we find it now. There is the old 
valley, discovered by Dr. Woolnough, running from Smoky Cape 
to Port Stephens; and, lastly, the fragment represented by 
Jervis Bay, 

It is clear that as these great meridional valleys, marginal to 
the coast, arc now undergoing rapid disintegration by the 
ordinary agents of denudation, that they cannot have endured 
such attack for long. Consequently these valleys themselves are 
geologically recent. The same conclusion is thus reached as that 
arrived at through considering that these rivers could not have 
existed under peneplain-conditions, and are, consequently, far 
younger than the peneplain-period. 
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In my last words from this Chair, let me hope that energy 
and enthusiasm may never fail you, but may lead you to 
new knowledge by paths yet unseen, untrod, so— 

Florbat Societas Linneana 

EXPLANATION OF PLATE, 

Plate i. 

Transfortnation of drainage from radial to marginal. Above, a so home 
«i{ pot leptabv rivers, alow In current, direct in course, reaching the sea 
square tovtlie coast. Below, a scheme of marginal drainage, such as is 
developed on the East Australian coast. Here folds, newly arisen, have 
interrupted the radial* of the previous cycle, and forced them to flow along 
the hollows. In course of time, these folds are destined to be breached by 
subsequent streams, thus restoring a radial system, though oue less perfect 
than that of the previous cycle. 


Mr J. H. Campbell, Hon Treasurer, presented the balance 
sheet for the year 1910, duly signed by the Auditor, Mr. F. H. 
Ilavment, F.C.P.A., Incorporated Accountant; and he moved 
that it be received and adopted, which was carried unanimously. 
The Society’s income for the year ended December 31st, 1910, 
was £1,039 Os 7d.; the expenditure £1,019 10s. 6d.; with a 
debit balance of £35 13s. 4d. from the previous year, leaving a 
credit balance of £16 3s, 3d. The income of the Bacteriological 
Department was £544 16s. 8d.; and the expenditure £477 13s. 3d.; 
with a credit balance of £522 0s. 5d. (less £500 since invested) 
from the previous year, leaving a credit balance of £89 3s. lOd. 
Macleay Fellow ships’ Account; income £1,504 5s. 5d. ; ex¬ 
penditure, £1,101 15s.; leaving a credit balance of £569 3s. 9d. 
to be carries! to Capital Account. 

No nomination of other Candidates having been received, the 
President declared the following elections for the current Session 
to have been duly made 

President : W. W. Froggatt, F.L.S. 

* Members op Council (to fill six vacancies): Prof, T. W. E. 
David, B.A., F.R.S., C.M.G., Henry Deane, M.A., F.L.8., &c., 
W. 8, Dun, James 11. Garland, M. A., Prof. W. A. Has well, D.St\, 
F.R.S., J. H. Maiden, F.L&, tire. 

Auditor; F H. Rayment, F.CP.A. 

On the motion of Mr. Andrews* seconded by Mr. Sussmilch 
a very cordial vote of thanks was accorded to the retiring 
President, by acclamation. 
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Sydney, 14f* March, 1911. j. h. Campbell, Hon. Treasurer. 
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ORDINARY MONTHLY MEETING. 

March 29th, 1911. 

Mr. W. W. Froggatt, F.L.S., President, in the Chair. 

The Donations and Exchanges received si rice the previous 
Monthly Meeting (30th November, 1910), amounting to 31 Vote., 
265 Farts or Nos., 58 Bulletins, 12 Reports, and 67 Pamphlets, 
received from 109 Societies, ike, and 2 Individuate, were laid 
upon the table. 


NOTES AND EXHIBITS. 

Mr. D. G. Stead chronicled as an addition to the fish-fauna of 
New South Wales, the Sail-Fish, Igliophortut gladiut, a specimen 
of which, 7 feet 6 inches in length, had been captured at Port 
Stephens during the month. A photograph of the specimen was 
shown, together with one of a much larger specimen recently 
caught at Fiji. He also exhibited a living immature example 
of the beautiful Butter-Fish, Epkijqnts mnltijaaviatu*, 

Mr. North exhibited an adult male and female Stone Runner, 
AMyia lowi (Ashby), being the types of a recently described 
genus and species, from Leigh’s Creek, South Australia, Mr. 
J. R. B. Love, its discoverer, remarks in writing to Mr. Ashby, 
41 This bird inhabits the bare plains covered with small stones so 
characteristic of this country. I have not seen it on earthy 
salt-bush plains.” 
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A NEW 8MUT IN A NEW GENUS OF GHAS8. 

Bv D. McAlpink, Corresponding Memlter. 

(Plate i.). 

A grass was sent to me, in November, by Professor Ewart, 
which he determined to be a new genus, Sargn\ and the ovaries 
were black and swollen, evidently owing to a smut. They con¬ 
tained a black powdery mass which stained the fingers, but 
without smell; and, on examination, this powder was found to be 
the spores of a smut. The specimen was from North-West Aus¬ 
tralia; and, in a recently published work on ‘ The Smuts of 
Australia/ it is remarked “ In West Australia only those species 
are known, which attack cultivated crops, and thoso occurring 
on the native flora have yet to be discovered/’ There is no 
doubt but a rich harvest awaits the smut-collector in West 
Australia, and the present new species is the first of its kind. 

UsTIUAflO KWAKTI McAlp. 

Sori in spikeleta, forming a black compact mass, much swollen, 
at first enveloped by the firm wall of the ovary, ultimately burst¬ 
ing and allowing the black powdery spores to escape. Spores 
black in the mass, dark brown individually, globose, averaging 
10-13 p diaux, occasionally ellipsoid (13 x 11 p), densely covered 
with pointed spikes 

Germination as in Uatilayo* 

Hob » North-West Australia: Napier, Broome Bay; May, 
1910 (Ewart). 

Oij the one-ilowered, hermaphrodite spikelets of xtipoidea 

E va^t and White. 

The basal portion of the long and twisted, persistent awn 
remains attached for some time to the smutted ovary. 

If a transverse section of a smutted grain is made, the interior 
is seen to filled with spores at different stages of maturity, 
intermixed with slender colourless fungus-filaments rounding off 
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into spores at intervals or close together. The spores are at first 
small, ellipsoid becoming round, colourless, smooth and thick- 
walled Then of an olivaceous tint, passing into a golden-brown, 
with echinulate wall, and finally of a deep rich brown, with wall 
densely spiked. 

Germination. This took place in a hanging drop of tap-water, 
where a large proportion of the spores germinated, and the 
photographs were taken after five days. The germinal tulxs or 
promycelium varies considerably in length, and is divided into 
numerous segments, which are sometimes constricted at the septa, 
and at first densely vacualated. 

Numerous fusiform, colourless conidia are given off laterally 
and terminally, in chains of three or more, and each conidium is 
3-6 fi long. 

The new genus of grass belongs to the group and 

there is a smut on Amphipoyou , from South Australia, named U, 
tepperi Lud<v, which somewhat approaches this one, but the 
aculeate spores are larger, and the sori are in the stems, as well 
as in the flowers Altogether it is a distinct species, from the 
mode of germination, the relative size of the spore, and its dense 
echinulation. 

It is named in honour of the Professor of Botany, at Melbourne 
University, and Government Botanist for Victoria; and tins is 
peculiarly appropriate, since it is the first smut recorded on a 
native grass tietonging to West Australia, and which has been 
determined by Professor Ewart as a hew genus. 


EXPLANATION OF PLATE. 

Plate I. 

UMay* ewarfi McAlp. 

Fig. 1.—Smutted panicles of Sarya etipoidtu Ewart and White, with 
healthy grain at aide; (nat. size). 

Fig.2,—Spores densely covered with tpikea; ( x 500). 

Figa.3'4.— Spores germinating, and producing more or leaa ■lender septate 
promycelia, with lateral and terminal oonidia in chains; (x500). 
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THE ENTOZOA OF MONOTREMATA AMD 

AUSTRALIAN MARSUPIALIA, No. ii* 

By T. Harvey'Johnston, M.A., D.Sc. 

{From the Bureau of Mierohlolofjy > Sydney .) 

(Plate iii.) 

A number of additional records have been made since the 
publication of No. i. of this series (Johnston, 1909, a t pp. 
514-523); and these, together with a few which had been 
omitted from that paper, are now collected, the parasites 
being listed under their respective hosts. 

1. Macropus cuganteus Zimm. 

1. Fdaria sp., Bennett (1834, p. 293) refers to his finding 
long, thin, white filarise encysted in the knee-joint of the 
kangaroo, M . major. There is little doubt but that the 
parasite is Filaria websteri Cobbold. 

2. CoccMium (Eimeria) sp., Johnston, 1910, a , p.804. This 
aporozoon was found in abundance in the intestinal epithe¬ 
lium of a specimen belonging to the above-named species, 
received by Mr. A. S. Le SouSf, Director of the Sydney 
Zoological Gardens, from the Coonamble district, N.S.W. 
Coccidia, apparently all belonging to the same species, have 
now been found in several wallabies (infra). 

2. Macropus robustus Gould. 

iEchipoeoecv* grawilomn Gmel., more commonly known as 

E> polymorph*** Dies., or E. veterinornm Rud. I recorded 
(1909, 5, p. 79; 1910, a, p. 523) my finding the hydatid in 
a wallaroo, caught in the western district of New South 
Wales. This larval parasite is now known to infest at least 

* Continued from these Proceedings, 1909, xxitiv., p.ff23. 
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five species of Macropus , viz., M . gs^antrus, M. robmtus , Af. 
thetidis, M. dorsalis and A/, ualabatut i. # 

3.,Macropu8 parryi JBennett. 

Corricftiiwi ( Eimeria) sp. # was found v(Johnston, 1910, a, 
p 433) in the intestinal mucosa of several of these wallabies, 
sent from South-eastern Queensland to the Sydney Zoological 
Gardens, The organism appears to be pathogenic to various 
macropods, and has now been recorded from M. </iyanteus t 

M. parry i 9 and M . thetidis . 

4. Macropus thetidis Less. 

1. Echinorocrm granulosus Gmel. Hydatids w,ere found, 
post mortem (Johnston 1909, h , p. 79 ; 1910, a 9 p. 523) in 
the lungs of some wallabies of this species which were collected 
by Mr. H, Burrell, in the New England district, N.S.W., 
and sent to the Sydney Zoological Gardens. 

2. Coccidium (Einieria) sp., Johnston, 1910, a t p. 523, 
from the intestinal mucosa (New England, N.S.W.). 

5. Macropus ualabatus Less, and G&rn. 

L Echinococcus granulosus Gmel. Hydatids were recog¬ 
nised (Johnston, 1909, r, p. xxix.) in the lungs of a black 
wallaby, the specimen being collected in the Gosford district, 

N. S.W., by Mr. L. Gallard. 

2. Bancroftiella tenuis , Johnston. This cestode was taken 
from the intestine of this host in Victoria, by Mr. A. S. Le 
8ou$f; a description will be found below. 

6, Macropus ruficoixjb Desm. 

Distomunt (Fasciola) hepaticum Abildg. The presence of 
the liver-fluke of sheep and cattle in the'bile-ducts of the red¬ 
necked wallaby, is now recorded for the first time. The only 
other marsupial from which it is specifically recorded is AT. 
giganteus, though Cobb (1904, p. 659) mentioned that he 
had found the parasite in wallabies, but without designating 
the species of the host. My specimens were collected, for me* 
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by Mr. Herbert Randell, who obtained them in th$ Yetholme 
district, near Bathurst, N.S.W. 

7. Petrogale penicillata Gray. 

SarcocgsUs mucosa (Blanchard), from the subintestinal 
connective tissue, is mentioned by Minchin (1903, p. 351), 
but I have not been able to find Blanchard's original 
account. 

8. ONYttHOCJALE FRENATA Gould. 

Filiaria sp. (Johnston, 1910, b t p. xii.). This nematode 
occurs in small nodules in the subcutaneous tissues of the 
bridled wallaby, and was collected in Gippsland, Victoria, 
by Mr. A. 8. Le Souef. 

9. Dendrolagus bennettianus, 

Filaria sp. (Johnston, 1910, b , p. xii.). This parasite wa3 
collected by Mr. Le 8ouef, from the subcutaneous tissues of 
Bennett’s tree-kangaroo (Northern Queensland). 

10. Trichosurus caninus Ogilby. 

Fiforia sp. (Johnston, 1910, h, p. xviii.). Mr. L. Gallard 
found this ontozoon in the short-eared opossum, in the Gos- 
ford district. 

11. Petaurus sciureus Shaw. 

Ihrmogvcgarimi pctauri Welsh and Barling, 1908. The 
account was republished in 1909 (p. 329). 

12. Phascolomys ursinus Shaw. 

Moniezia dxaphana Zschokke (1907, p. 261). This cestode 
Was taken from the liver of a wombat, P. wombat P6i. If 
the specific name of the host be correct then the locality 
yrould be Tasmania, or the neighbouring islands of Bass 
Strait# as this species is confined to that region. The differ¬ 
ences between it and P. mite belli Owen, the form found on 
the Australian mainland, are very slight.* 

• Lyddsker, Handbfxdt to th« Marsupial)* sod Monotremata, 1994, p. 
199 (Allen's Naturalist’s Library). 

4 




50 RNTOZOA OF MONOTItKMATA, KTO., ii., 

13. Pekameles nabuta G^offr, 

1. Jiccmogrtgarina peramelis Welsh and Dalyell (19C9, p. 
112). This haematozoon was described from material col¬ 
lected in New South Wales. 

2. Gigantorhynchns sp., Johnston, 1910, 5, p. xvni. This 
specimen was collected near Gosford, N.S.W., by Mr. L. 
Gallard, and appears to be identical with G. Semoni Linst. 

3. Liwtfotria sc at on i Zsch. Linstow (1903, p. 2872) re¬ 
corded the presence of Tcrina (?) xcmoni Zsch., in a long- 
nosed bandicoot which had died in the Zoological Gardens, 
St. Petersburg. T 

14. F&ramelks obesula Shaw. 

Echinonevm rinctm Linstow (1898, a t p. 469). This 

nematode was described as the type of a new genus, 
71 oplocepkalus, but as the name was already preoccupied, he 
substituted (1898, h , p. 627) a new name, Echinonema , 
for it. 

15. Dasyurus viverrinus Shaw. 

11 crmogregarina dasyuri Welsh, Dalyell and Burfitt (1908). 
The description was republished in 1909 (1909, p. 333). 

16. Phascologale penictllata Shaw. 

Gigantorhynchns sp. (Johnston, 1910, h , p. xviii). This 
echinorhynch was taken from the intestine of the “brush- 
tailed rat.” It is possible that the host may be Ticttongia 
pcniaillata Gray (New South Wales). 

Bancroftiella tenuis, 

A Cestode from the Black Wallaby, 
Macropus ualahatu* Less. A Gam. 

I am indebted to Mr. A. S. Le Souef for mounted pre¬ 
parations of a tapeworm, taken by him from the intestine of 
the common wallaby, Macropm nalahatun Less, k Gam., in 
Victoria. The specimens are fragmental, a scolex being pre¬ 
sent on one slide. The exact length of the parasite is riot 
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known, but appears to be about seven centimetres, the 
greatest width (which is at the end) being 1-62 mm. 

The scoiex is very small, its maximum breadth only reach¬ 
ing 0 210 mm. The anterior end is a truncate cone, the 
summit of which bears a* retractile rostellum, whose full 
length is about O il mm., and its breadth 0*25 mm., the free 
extremity being expanded into a low cone of 0 065 mm. broad, 
bearing a double series of hooks. In Fig.l, the organ is seen 
to be partly retracted into its muscular sac. There are about 
sixteen hooks, their length reaching about 0*028 mm. The 
dorsal root is long and narrow, the ventral root being short, 
and the claw long, thin, and well curved (Fig.8). 

Situated on the broadest part of the scoiex are the four 
suckers, whose diameter is 0 080 mm., the openings being 
laterally and slightly anteriorly. Behind these organs, the 
head gradually narrows into the xinsegmented neck-region, 
which extends for a distance of 0*56 mm., behind the suckers. 
The narrowest portion is only 0*105 mra., and is just at the 
point of the commencement of segmentation. 

The strobila consists of very numerous proglottids, whose 
sixe and form vary considerably iu different parts of the 
chain. Just behind the neck, their length is 0*032 mm., and 
the breadth 0130 mm., the ratio being 1:4. The posterior 
margins scarcely project in this portion (Fig.l). Further 
back the form becomes considerably altered, the length being 
0*16 mm., the breadth at the anterior end of the segments 
008, and at the posterior margin 0*13 mm., the ratio now 
being nearly 4:3. The margin of the strobila is here strongly 
serrate, and the segments scarcely overlap (Fig. 2). More 
posteriorly the form is again altered, the proglottids now 
becoming more quadrate and relatively shorter, and the 
hinder margin less projecting, the ratio of length (0 081 mm.) 
to breadth (0*178 mm.) being under 1:2. The lateral mar¬ 
gins are here convex (Fig. 3). Beyond this, the segments 
become much wider (0*534 mm), and overlap to a very con¬ 
siderable degree, more than one-third of each being over- 
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lapped by the proglottis immediately anterior to it. The 
posterior third of each segment (t.r., the overlapping portion) 
in this region is very thin. The ratio of length (0178 mm.) 
to breadth is 1:3 (Fig,4). This is followed by a region in 
which there is an increase in size, and in the degree of 
development of the segments, all the genitalia being present, 
though small and not yet functional. The edge presents a 
serrated appearance, as the margins project considerably. 
Tbe amount of overlap is small, amounting to about one-fifth 
of the length. The ratio of length (0 32 mm.) to breadth 
(0-84 mm.) is jibout 2:5 (Fig.5), Segments which have 
reached sexual maturity, have almost the same form (Fig.6), 
except that they are slightly longer, reaching 0-42 mm., and 
are much less overlapped by the preceding proglottis. Ripe 
segments have about the same length as the last-mentioned, 
but are much broader, being 1-62 mm. in width, the ratio 
thuB being 1:4. Similar variations in the entire Btrobila 
were seen in fragments of another specimen belonging to the 
same species. 

Having only microscopic preparations available, no sections 
were made, and consequently details regarding the body-wali, 
musculature, etc., cannot be given. Throughout the greater 
part of the cortex of the Btrobila, there are numerous large, 
calcareous bodies of an elliptical form, measuring about 
0-012 by 0*0075 mm. They are less abundant in the anterior 
portion of the worm. 

The nervous system could not be followed with any cer¬ 
tainty. There seem to be three nerves on each side, a main 
strand and two accessory nerves, the former apparently lying 
dorsally to the genital canals. 

The excretory vessels lie at some distance inwards from the 
lateral margins of the segments, their course being fairly 
straight. The ventral pair are large, the lumen of each 
being about 0 043 mm*, the dorsal trunks being very much 
narrower, their diameter reaching only 0*010 mm. Th is, 
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latter lie just above, and very slightly median wards from, the 
ventral vessels. In the region of the genital duets, the ves¬ 
sels become displaced, the dorsal stem becoming pushed 
dorsatly, and the ventral vessel ventrally, the sex-canals pas¬ 
sing between them. At t|ie extreme posterior edge of each 
segment, the ventral vessels become connected by a narrow 
transverse vessel. In the scolex and neck-region all four 
trunks are of the same size. At about the level of the 
middle of the suckers, the pair of vessels on each side form a 
loop (Fig.l). No connection between the loops on opposite 
sides could be detected in the specimen. 

Genitalia .—The genital papilla is located laterally, in an 
irregularly alternating manner, near the anterior margin of 
each segment. It is usually not very prominent. The genital 
pore is a rather large circular opening, which leads into a 
spacious genital cloaca, whose wall contains a relatively largo 
amount of radiating and circular muscular fibres, the latter 
evidently acting as a sphincter. This common genital 
chamber may extend inwards for a distance of 010 mm,, its 
greatest width reaching 0 05 mm. Its usual form may be 
seen in Fig,9. At times the whole organ may be much more 
elongate and distinctly tubular, probably as a result of the 
action of the muscles in its walls (Fig. 10). The length then 
may reach 0117 mm. but the lumen becomes very narrow, 
being only 0*007 mm. Opening into the inner end of the 
cloaca, one may readily recognise the male and female aper¬ 
tures, the former lying immediately in front of the latter, 
both being placed at about the same dorso-ventr&l level, 
Occasionally the female pore is slightly more dorsally 
situated. Tlje male opening faces postero-laterally, and the 
female antero-laterally, the two thus lying very close, and in 
such a position as would suggest the probability of self-im¬ 
pregnation in each segment, an event which was sVen fre¬ 
quently in the mature parts of the chain (Fig, 10). Both 
pores not infrequently lie just between the excretory vessels, 
though their usual position is just laterally to them. 
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The testes occupy two fields, an anterior and a posterior, 
separated by the female glands. The anterior field con¬ 
sists of from fourteen to seventeen vesicles lying between the 
cirrus-sac, vas deferens, female glands, and the dorsal vessel 
The posterior field consists of about the same number of 
glands, these occupying the whole of the dorsal portion of 
the medulla lying between the female glands and the trans¬ 
verse excretory vessel, and between the longitudinal excretory 
vessels in the transverse plane. There are thus about thirty- 
two vesicles altogether. They are rounded or slightly ellip¬ 
tical, having a diameter of from 0 038 to 0 05 mm. ; and are 
disposed in two rows in the dorsal region of the medulla. 
Lying in the angle formed by the vagina and the ciiTus-.sac, 
is the vas deferens, a closely coiled structure. From it there 
passes, forwards and inwards, an uncoiled portion which 
enters the cirrus-sac in the extreme anterior part of the 
proglottis. 

The cirrus-sac is a very long tubular organ, lying in the 
anterior corner of the segment, and extending from near the 
middle of the anterior margin to the genital cloaca. It fre¬ 
quently exhibits a few loose open coils, thus resembling part 
of a cork-screw. Its total length is about 0*16 mm., and the 
breadth 0034 mm. The musculature is well developed. From 
its inner end, retractor fibres pass off laterally and slightly 
ventrally. Within the sac, one may see the coiled male duct 
ending at the male pore. No distinct external vesicula semi- 
nalis was seen. In most of the segments the cirrus was 
partly everted, and lying in the genital cloaca. The total 
length of the eversible portion exceeds 0-10 mm. The organ 
is rather wider at its base than at its extremity. Its surface 
appears to be devoid of armature. In no case was the cirrus 
seen projecting much beyond the genital pore, but as the 
cirrus-Hac still possessed its corkscrew-like form, it is quite 
likely that the fully everted organ may project some little 
distance through the pore. In one of the segments, self¬ 
fertilisation was observed (Fig, 10), the cirrus being beiit * 
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round to enter directly into the vagina, the edge of the male 
organ reaching a swollen rounded part, which evidently was 
functional a u an outer rcceptaculum seminis. 

As already mentioned, the female pore lies immediately 
behind, and at about ti\e same dorso-ventral level, as the 
male aperture. From it there passes inwards, the wide 
vagina, which almost immediately becomes thrown into a 
number of irregular coils. In this portion of the duct, one 
pore is frequently more swollen and rounded than the rest, 
and, being filled with spermatozoa, evidently acts as an 
external receptaculum seminis. This latter may be seen per¬ 
sisting even in ripe segments. After passing inwards between 
the excretory vessels, it commences to arch posteriorly, just 
bei^nd the coiled portion of the vas deferens, which it crosses 
dorsally, hero widening into an elongate, thin-walled recep¬ 
taculum seminis. The latter passes into a very short, narrow 
fertilising duct, which passes through the shell-gland. 

The female complex lies just behind the middle of the 
segment. It has already been stated that it separates the 
male organ into a posterior and an anterior field. The ovary 
is a transversely elongate organ, 0-24 mm, in breadth, very 
distinctly bilobed, each lobe being made up of a number 
of short tubes. The ovarian bridge lies ventrally below the 
receptaculum. The short oviduct passes backwards to meet 
the fertilising canal. The vitellarium lies in the bay between, 
and behind, the ovarian lobes,as a rather solid organ, 0 075 
mm. in breadth, whose margins are lobed. From it, there 
passes forwards a very short yolk-duct, to the shell-gland, 
which lies just antero-dorsally to it. 

The uterus at first develops in the region of the ovary, 
iut sOon begins to increase in size by the development of 
processes, the other organs in the segment becoming dis 
placed. In the ripest proglottids present in the specimens, 
the uterus may be seen as a large, ventrally situated, trans¬ 
verse sac with strongly sacculated walls. The whole of the 
midregion of the segment, with the exception of the extreme 
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anterior portion, becomes filled by it, as it soon comes to 
extend from the excretory vessels of the one side to those of 
the other. Some of the processes from the walls penetrate 
deeply into the cavity, so that the whole organ appears to bo 
made up of a large number of chambers opening into the 
main, transversely lying portion. In such segments, the male 
and female ducts still persist, though they are pushed far 
forwards; the testes, though present, are partly atrophied ; 
whilst, of the female glands, the vitellarium, which lies near 
the middle of the posterior margin of the proglottid, is the 
only part recognisable. Ripe eggs were not present, but 
immature eggs measured 0011 mm. in diameter, the embryo 
being 0*006 by 0*004 mm. 

Systematic Position, —This parasite of the black wallaby is 
of considerable interest, as it is the first, armed, adult cos- 
tode to be described from a marsupial. All the tapeworms 
so far known from the Aplacentalia of Australia and the 
East Indies, belong to the A noploctphalume, a fact already 
emphasised by Zachokke (1899). The parasite under review 
approaches very nearly to the genera ChoanoUtnia } Monopy* 
lullum and A nomoUrnia , but possesses characters which seem 
to me to be of sufficient importance to justify the erection of a 
new genus, B(tncroftiella } for its reception, the generic name 
being given in honour of Drs. J. and T. L. Bancroft, of 
Queensland, who were the pioneers of Australian parasitology. 
The following may serve as a generic diagnosis: — 

Dipylidiinae (of Stiles «* ] )tlepin«p of Fuhrmann); rostellum 
armed with two rows of hooks ; genital pores irregularly 
alternating; genital ducts passing between the excretory 
canals; testes numerous, arranged in two fields, an anterior 
and a posterior, separated by the female complex ; uterus 
saclike with numerous septa projecting into and dividing up 
the cavity. 

Type-species liancroftidla ten ms, n,sp., from M are opus 
ua 1 abatus i the type-specimen being deposited in the Am- 
tralian Museum, Sydney. This genus differs from the three 
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genera mentioned above, in the disposition of Uic testes; 
and from the last two, in the character of the uterus. 
(J hoemotnnirt has a single circlet of hooks on the rostellum. 
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EXPLANATION OK PLATE III. 

Bancroft ittta fenuu, ji. *p. 

Fig.I.--Anterior end of the strobila. 

Fig*. 2 7.*— Successive portions of tlie ftlrnbila. 

Fig 5. -Segments allowing immature genitalia. 

- Fig.6 - -Segments allowing mature genitalia. 

Fig.7 —Segments allowing uterus. 

(All the above are drawn to the same scale). 

Fig.A. Hook from scolcx. 

Fig,9.—Cloaca showing genital apertures, etc. 

Fig. 10.-—Cloaca, etc., showing self-irnpregnati<m. 

Inference letters. 

c, f cirrus—c. s*, eirr«s*sao — c.s.r., cirrus-sac retraetor—dorsal 
etim-efcory vessel genital cloaca— j/.e,, genital papilla—n., nerve -or., 
entry—*\sreceptaculmn sendnis—testes—rtr.v,, transverse excretory 
vessel—tt., uterus—u. f vagina— v.d., vas deferens—v.g., vitelline gland— 
e.e.e., ventral excretory vessel. 




58 


NEW SPECIES OF AVIAN CESTODES. 

T. Harvey Johnston, M.A., I).Ha 
(From the Bureau of Microbiology t Sydney, N.SJV.). 

(Plates iv.-vi.) 

CilOANoTACNlA MKUPHAGIDAUUM, U.sp. 

(Plate iv.) 

The small in testifies of several species of birds belonging to 
the family Mdbfihagulw (“ honey-eaters ”) more or less frequently 
harl>our a thin, delicate, multi-segmented and relatively long 
eestode of about 45 mm. in length. This parasite has so far been 
found in the following species, in the Sydney and Hawkosbury 
districts, by Dr. J. B. Oleland and myself —Mdiornis ntmttr 
fudlandim Lath., Meliorni* tericea Gould, Ptilotu leucotis Lath., 
and Ptilotia c'hryaotis Lath.,(Syn, l\ leurini Hwaiuson). 

5co/*?a::™Thc s col ex is very small, short and rounded in gen end 
form. A very slight constriction marks it off from the rest of 
the Ixxly. Its maximum breadth is at about the level of the 
posterior edge of the suckers, where it measures nearly 0'2 mm., 
whilst at the neck-constriction the width is 0*166 mm., imme¬ 
diately behind which the strobila again widens to about 0*2 nwn. 
The rostellum is small and unarmed. The entire rosfceliar sac is 
a pyriform structure of al>out 0*097 mm. lorig, and having a 
maximum breadth of 0*042 mm. In a few of the specimen# 
examined, the rostellum was seen to be protracted, and appeared 
to be a fairly prominent conical projection, whilst in others it was 
quite retracted. In fig.l, it is shown partly withdrawn. The 
organ in question shows a similarity to that in some unarmed 
species of Hymenol&pU, e.g., H. dUninuta from rats and mice. 

The four suckers are rounded and cuplike, having a diameter 
of 0*058 to 0’068 mm. Their musculature is moderately deve¬ 
loped, and the rather considerable depth of the cavity should 
tend to increase their efficiency. As will be seen from fig.l, they 
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do not project to any degree when viewed dorsoventrally, but in 
a specimen ween in end-view, the four suckers were seen to occupy 
the diagonals of the seolex, which here appeared in section to 
resemble a square with the corners rounded off. When examined 
laterally, these organs are^cen to project prominently. 

Strobita : - -Segmentation is faintly recognisable at 0*312 mm, 
from the anterior end, the portion between this point and the 
head constituting a short unsegmented neck. The transverse 
septa separating adjacent proglottids are visible just Ijehind this 
neck, and a short distance further hock (0 6 mm. from the anterior 
end), the divisions may l»e recognised marginally by the presence 
of small indentations. In this part of the strobila the segments 
are about 0174 mm. broad, by 0*052 mm. long, the ratio of 
breadth to length l>eing about 3:1. The posterior edges are here 
well rounded. In front of this the ratio is 4:1. The segments 
increase gradually in width and considerably in length, the pos¬ 
terior edges becoming obtusely serrate. Well-developed genitalia 
appear in proglottids with a breadth of 0*71 mm., and a length 
of 0*45 nun., the ratio here being 8:5. The length continues to 
increase out of proportion to the breadth. In ripe segments the 
breadth is about 1 nun., the length 2*4 nun., the ratio now Uting 
1:2*4. The final prog] ott ids are otdy slightly connected with each 
other and readily separate The anterior end is broadly rounded, 
the widest part of the segment now being anterior, just at about 
the level of the genital pore. Then there is usually a gradual 
narrowing, followed at the posterior end by slight widening, 
Some segments showed a considerable thickening at this end, due 
to the presence of a mass of muscle which is perhaps functional 
in accelerating their abatriotion. Another fact worth noting is 
that the final segments are very thin, fiat and send-transparent. 

Je& opening* These alternate irregularly, the sequence in a 
typical part of the chain being L,L, It, It, K > tt,L,L,R,R,Il,L. The 
pore may or may not be located on a definite genital eminence. 
Its situation is marginal and anterior, lading at or near the June- 
tion of the first and second fourth of the lateral margin. There 
is frequently a slight depression of the segment-edge, leading into 
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tiie genital cloaca, which is a relatively deep and narrow passage 
of 0*025 mm. long by 0 007 nun. broad. The male duct opens 
just below and in front of the female opening. 

Body-wall) Musculature % etc .;—The cuticle when examined in a 
transverse section of a segment was seen to be rather thin and 
almost homogeneous, stratification being scarcely recognisable. 
Tt stained deeply. Immediately below it there could be distin¬ 
guished a clearer zone representing the narrow basement-menv 
brane. This was succeeded by the various subcuticular layers, 
the outermost of which was thin, and, though some structures 
could be just seen (using T l a immersion lens) in it, their nature 
could not Ix^ made*out. Probably, they represented the outer 
layer of circular muscle fibres mentioned by Bloch man n. 

The subcuticular cells were very well developed, and possessed 
the typical spindle-shape. They formed two or three indefinite 
rows. A deeply staining nucleolus was present. In addition to 
these cells and just internally to them, there were noticed several 
branching cells, which appear to represent the myoblasts shown 
in Blochmann’s figures. 

Between the subcuticular cells one could see the smell bundles 
of the outer longitudinal muscles. The ring longitudinal muscles 
were located, as usual, in the cortex, and consisted of two con¬ 
centric series of bundles near each other. The bundles contained 
few fibres, and were relatively weak, though those belonging to 
the series nearest the transverse muscles were much larger than 
those situated more externally. The transverse fibres enclosed a 
rather narrow medulla between them, the ovarian bridge border¬ 
ing on the ventral layer and the upper series of testes on the 
dorsal layer. They were seen to pass out laterally lieyond the 
nerve through the subcuticula for insertion. The dorso-ventral 
muscle-strands were moderately developed, but did not show any 
peculiarities, 

Excretory Bystem ;—Only one pair of longitudinal excretory 
vessels is !*ecognisable 1 these representing the ventral pair. Each 
has a very wide lumen, being about 0 06 mm, in diameter. These 
trunks are situated deeply in the parenchyma, at about half-way ' 
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between the middle and edge of the segment. Sometimes they 
approximate to one surface (the ventral) of the segment, here 
bordering on the transverse muscle-fibres, a narrow spare being 
left between it and the dorsal transverse fibres. It is through 
this sj>aee that the genita^ ducts penetrate, while the uterus 
comes to pass on the other side. 

The excretory trunks lie ventraily to the genital ducts, and 
arch downwards in passing under them. In mat tin' proglottids, 
each vessel Ireoomes very considerably widened, and instead of 
possessing a sinuous course, such as it has in younger puts of the 
strobila, forms a wide and low arch. 

At the posterior end of each segment these main stems art; 
connected by a wide transverc or wonmussuml vessel, with a 
lumen of about the same diameter as that of the main tubes. 
On account of the approximation of the latter at tin* posterior 
end of the segments, the transverse vessels arc rather short. In 
the riper portions of the strobila the constrictions bet\v<s*n the 
proglottids become so deep, that the ventral trunks approach so 
closely as to make it difficult to distinguish a distinct commissural 
vessel. 

Xfrv>onH : —-The only parts which could be made out 

were the rather large, longitudinal nerves. Each was seen in 
section as a strand lying laterally from the excretory vessel of 
the corresponding side, just at the edge of the medulla. The 
genital ducts pass dorsally to it. 

MuU G&tiitaHa : The testes occupy a compact, rounded zone 
lying between the main excretory vessel in the transverse plant*, 
and between the female glands and the transverse excretory 
vessel longitudinally. There are about twenty vesicles, of a 
rounded or elliptical form, with an average size of from 0*036 to 
0*04V mm. They are not all in one plane, but are arranged in 
two or three rows dorso-vent rally. Though they are generally 
bounded by the excretory vessels, sometimes vesicles occiu* late¬ 
rally from these, In transverse section of a segment, those glands 
are seen to occupy the middle and upper portions of the medulla. 
In more mature portions of the strobila, they are surrounded by 
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the reticulated uterus, They appear very early (as will be men* 
tioned later), and persist for a considerable time, being found in 
proglottids with eggs in a fairly advanced stage of development; 
but they are here already degenerating, and, by the time the 
oncospheres have been produced, no trace of the testes can be 
seen. In many of the segments one may see the individual testes 
surrounded by a cavity containing young embryos, this mninding 
one of what happens in many other eestodos, e.g., Monopylidium } 
Dipyliditwii etc. The whole arrangement of the testes and of 
the female glands is very similar to that met with in these two 
genera, and in DavaiuMt. 

The vas deferens passes forwards along the midline at first as a 
more or less straight tube, above the testes, vitelline gland, 
receptaculum seminis, and the ovary. In front of the latter it 
becomes thrown into a series of folds and coils, and, in a trans¬ 
verse section of this part of the segment, the vas is seen as a 
rounded mass of coiled tubes occupying the central portion of the 
section. It extends forwards almost to the anterior end of the 
proglottid where it rather sharply turns laterally and backwardly 
in the direction of the genital pore. At about the point where 
the excretory vessel of the corresponding side passes vent rally to 
it, the cirrus-sac is entered. The walls of the vas deferens con¬ 
tain longitudinal muscle-fibres. 

The cfrrus-soc is an elongate tube of approximately equal 
diameter, extending from about the region of the excretory vessel 
to the genital pore in a fairly straight course, the length being 
from 0T2 to 0*13 mm., and the breadth 0*03 mm. Sometimes 
the sac is rather more spindle-shaped. In all cases the inner end 
is narrowed to become continuous with the vas deferens. The 
musculatme of the wall is rather weak, the circular and longitu¬ 
dinal fibres being poorly developed. 

The cirrus, which lies in a considerably coiled fashion within 
its sac, may be everted to a relatively considerable length, the 
longest specimens measured being abbut 0*13 mm., with a diame¬ 
ter of 0*011 mm. It is thus a filiform structure. This organ 
doesHot appear to possess any armature. In eases where it was 
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overted, a very prominent genital eminence was visible. Eversion 
was only seen in segments in which egg-formation had already 
begun, but it is probable that no significance is to be attached to 
this occurrence. A vesicula seminaHs was not present. 

The female organs consist <K the usual glands and their asso¬ 
ciated ducts, the whole complex occupying the centre of the 
sexually mature segments, and lying just anteriorly to the. testes. 

The ovary is situated just in front of the middle of the pro- 
glottids lying symmetrically, and imfcy attain a breadth of 0*19 
mm., though it is generally rather less than this. It consists of 
two “wings” connected by a relatively long “bridge,” above 
which pass the male and female ducts. Each wing or lobe is 
made up of several short, thick, slightly branched tubes. In a 
transverse section of the segment, the ovary appears as a horse¬ 
shoe-shaped body with the free ends widened, these being the 
ovarian lobes. The bridge is venteally placed, lying adjacent to 
the ventral set of transverst* muscles; while the lobes project 
upwards, their main mass lying in the middle of the medulla, and 
their extremities in the dorsal portion of this medulla, at about 
the same level as the testes. Home of the latter, however, lie 
still more dorsally, being located adjacent to the dorsal layer of 
transverse muscles. The ovarian cells are large, rounded and 
finely granular, with a large, round nucleus containing an eceen- 
trioally-placed deeply-staining nucleolus. From the middle of 
the ovarian bridge there passes off dorsally, the oviduct, This 
canal forms a small arch Dorsally, and then passes ventrally for a 
very Hhort distance to emer the fertilising duet immediately 
behind the ovarian bridge. 

The vitelline gland is seen to be a compact organ, with a very 
coarsely granular appearance. It has an irregularly rounded or 
transversely elongate form, and is situated in the middle just 
behind the ovary. Its six© is about 0*086 mm, broad, by 0*0611 
, mm. long. When examined in transverse section, it is seen to 
be situated between the ventral limit and the middle of the 
medulkt. It thus stands at about the same level as the ovarian 
bridge, hut, on account of being thicker, its dorsal part lies at 



64 


AVIAN CK8T0DB8, 


the same level as the lower series of testes. The organ is also 
seen to be made up of relatively large rounded masses of yolk- 
matter. The duct passes directly dorsally and anteriorly* to 
enter the fertilising duct at the shell-gland complex. 

This latter complex lies* in the form of a rosette, in the mid- 
line between the vitellarium and the ovarian bridge, its diameter 
being about 0*04 mm. In section the shed 1-gland is seen to 
border on the dorsal transverse muscle-fibres. Thus it lies 
dorsally to the plane of the ovarian bridge. The coni]ament cells 
are long and clubshaped, the broad rounded portion containing 
the nucleus embedded in granular protoplasm. A nucleolus is 
present. The remainder of the cell is long and narrow, serving 
as a duet. These cells xre about 0*018 mm. long. They cover 
the walls of the fertilising duct for a very short distance. This 
duct penetrates the complex from its dorsal side. 

The vagina opens externally, just behind and slightly below 
the cirrus-sac. it then travels in wards and slightly l Mick wards 
as a narrow well-defined tube. Just after it passes over the 
excretory vessel of the corroifxHiditig side, it commences to widen 
gradually to form an elongate spindle-shaped, thin-walled recap* 
taculum Berninis, which narrows again as it approaches the ovarian 
bridge. Occasionally the receptaeulum is more rounded on 
account of the contained mass of spermatozoa. Boon after pass¬ 
ing below the ovary (between it and the vas deferens) the vagina 
or more correctly the fertilising duct, receives the oviduct; and 
then, after a very short course, passes *down wards to enter the 
shell-gland complex. It is here that the vitelline duct joins in. 
Nothing of the nature of a swallowing apparatus was detected, 

Situated on the walls of the vagina, in the neighbourhood of 
the excretory vessel, just where the receptaeulum begins, and 
extending outwardly for about 0*05 nun., is a mass of unicellular 
glands. Each gland-cell is somewhat fiaak-shaped, the large, 
rounded end being nearer the middle of the segment; while the 
narrow end, which serves as a duct, is directed outwardly. Thu* 
each (‘ell is obliquely placed. The protoplasm & finely granular 
and homogeneous, the nucleus being large, rounded, not readily ! 
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staining, and situated in the wider part of the gland-cell. These 
cells were about 0*009 inru. in length, and were especially evident 
on that part of the vaginal wall immediately before it passes 
over into the thin-walled receptaculum seminis. 

No bristling of the inner'surface of the vaginal wall was 
recognised. 

It may not be out of place to give a brief account of the order 
of development of the genitalia. The genital rudiments (“anla- 
gen ” of many authors) were just recognisable as a small 
medianly-situated, more deeply staining area, a very short dis¬ 
tance behind the legion where segmentation became recognisable 
laterally, that is, at about 01 uim. from the anterior end. At 
2 rain, distance, the “ spot ” had lengthened somewhat, and the 
f posterior end of it had become subdivided to form the rudiments 
of the testes, the anterior part still remaining undifferentiated. 
Further back, a transversely placed “ streak ” was seen to arise 
from the latter portion, and to develop laterally for a short 
distance. At this time the anterior portion had the appearance 
of being rather obliquely placed, whilst the testes were now small 
and numerous, but well defined, and occupied a compact zoue in 
the middle of the hinder third of the segment. At 5 mm. from 
the soolex, the anterior mass was seen as a dense deeply-staining 
structure, rather sharply marked off from the testes. The lateral 
projection had now developed sufficiently to be seen under the 
excretory vessel, aud shortly afterwards became differentiated 
v more or less completely into the two genital duets, the more 
anterior being the vas deferens. Lumina could now bo detected. 
The anterior portion of the genital rudiment was now recognis¬ 
able as the slightly coiled precursor of the much coiled portion of 
the male duct. This was traceable backwards along the middle 
of the segment, where it camo into relation with the testes. The 
outer end of the lateral portion now became swollen aud some* 
what fusiform, this being destined to develop into the cirrus-sac. 
The ovary and vitelline glands developed later, and more slowly. 
The male glands had reached their full size, while the female 
glands were still small. Nevertheless, the latter had practically 

6 
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reached their full development by the time that the vas deferents 
and vagina had established communication with the exterior. 
The shell-gland was recognisable fairly early as a glandular mass 
surrounding the inner end of the vagina ($msn lato). 

Tlie vas deferens, cirrus-sac, vagina, and reeeptaculum seminis 
persisted in segments containing ripe eggs, though all of these 
ducts were less prominent than in sexually mature segments. 
The most persistent of the genital organs were the shell-gland 
and vitelline gland, the former, or rather its debris, being seen in 
fairly ripe segments. The ovary was recognisable for only a 
short distance posteriorly from the point where the testes had 
disappeared. 

The uterus originated on the ventral side of the shell-gland 
complex, and was recognised rather early aa a reticulum surround¬ 
ing the testes. It first occupied tlie same area as the testes, that 
is, the middle of the posterior third of the segment. Small eggs 
were seen lying in the uterine retic\ilum. As these developed 
and increased in size, the testes dwindled and finally disappeared, 
The uterus gradually invaded the rest of the parenchyma, parsing 
forwards and outwards below the excretory vessels. Each lobe 
or pouch of the uterus contained several eggs, and retained its 
connection, though sometimes very slightly, with the other parts. 
The formation of separated egg-capsules lying embedded in tlm 
paienchyma, such as is found in the genera Monopylidium and 
D‘}*ylidium, was not recognised. The eggs came to be arranged 
in single layer, spreading laterally from the subcuticular layer of 
one side to that of the other side, and from the anterior end of 
the segment to the transverse vessel 

The eggs were rounded or elliptical, the outermost shell measur¬ 
ing 0 05 to 007 mm. in diameter, more usually about 0*06 mm. 
This shell was thin, delicate, and not resistant. The embryo was 
elliptical, with a diameter of 0 028-0*039 mm , and invested very 
closely by a delicate shell This inner shell was in turn sur¬ 
rounded by an irregular loose (albuminous?) envelope. The 
embryonal booklets were 0 015 mm. in length, one half being 
curved and pointed, the other being straight and obtusely rounded. 
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The ripe segments of this parasite are capable of movement, as 

I have seen them creeping about in the intestine of a bird which 
had just lx Jen shot. The progression, viewed with the naked eye, 
appeared to l>e the result of peristaltic muscular action. Several 
ripe prog!ottids showed the presence of a considerable thickening, 
due to muscular activity at the posterior end. This may lie con¬ 
nected with the movement of such segments, or it may serve the 
purj> 08 e of tint)wing off the succeeding ripe segment while both 
are connected with the parent strobila. 

Systematic Position. —As mentioned above, the four 
species of birds in which this cestodc has been found, all 
belong to a peculiarly Australian Order, the Meliphayid^t or 

II Honey-eaters/' No parasites, excepting Haemoprotozoa* 
and Filarxtz f had been recorded as occurring in members of 
this family, until J| mentioned the presence of these 
cestodes under the name of Ghoanotcenia sp.; though, at the 
same time, certain differences between this tapeworm and 
typical members of that genus were noted. A more detailed 
study of the worm has emphasised the importance of these 
differences. 

The genua Choanotcenia was founded by Railliet, in 1896, 
with Tmnia infundibulum Bloch (syn. T* infundibuliforttUs 
Goeze) as its type-species. The diagnosis given by Prof. 
Fuhrmannjj, in a recent work, is as follows;—Scolex small, 
rostellum bearing a single circlet of hooks; strobila consisting 
*' of many segments, the last often longer than broad; genital 


v t t’lelaml,,J. B., ami Johnston, T. H., “ Description of New Hatsrno 
protozoa from Australian Birds,” Journ. Proo. Roy. Soo. N. S, Wales, 
rtlill, 1900, pp* 75*96* ld t *' The Hwmatoaoaof Australian Birds/' Trans, 
ftoy. South AustrallA, xxxiv., 1910, pp.100414. 

v Johnston, T. H., “ On Australian Avian Eofcoioa,” Journ. Proo. Roy. 
See. N. 8. Wales, xllv., 1910, pp. 100-112. 

.'f Bancroft* X. L., Proo. Roy. Soc. Queensland, vl M 1809, pp.58*62. 
Jolmston, T, H„ Lc. t xltv., 1910, pp, 110412. 

* Johnston, T* If., U. t xliv., 1910, pp.110411, 

fj Fuhrmaun, O,, V Die Cast.ode n der Vogel," Zool. Jahrb. Suppl Bd,, x. 
; &#fU, 1908, p.54. 
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pores alternating irregularly; sex-ducts passing between the 
excretory vessels; testes situated at the posterior end of the 
segment; uterus sac-like. He goes on to state*, amongst 
other things, that ChoanoUenia infundibulum had been 
shown, by Cohn and by Clerc, to possess characters which he 
regarded as sufficient to justify its inclusion in his genus 
Monopylidium, the type of which is M. mmruhmim Fuhr- 
mann. He, therefore, considered that a new type should be 
taken for Choanotctnia, and selected C. yalbuUe Zeder. 
Railliet and Henryt then pointed out that, if the type of 
Choanokmia possesses the features of the more recently 
erected genus MonopyUdinm , then the latter must be a 
synonym of the former. Moreover, a type-species, when 
once designated for a genus, cannot be replaced by another 
in that genus. They then proposed the name Ictcrotwnia for 
the remaining species included by Fuhrm&nn in his genus 
Monopylidium. 

Ransom} has recently given a summary of the discussion, 
but he has retained both ChounoUrniu and Monopylidium t 
though he has given a fuller diagnosis of the former. His 
reason for maintaining both genera is that, in the former, 
true egg-capsules do not occur, as far as is known; whilst in 
the latter genus, they do. He therefore restores 7\ infundi¬ 
bulum to ChoamUmia , but leaves the other species in 
Monopylidium . As he had studied V. infundibulum in 
detail f|, he has been able to give a more extended diagnosis 
of this genusU the following details being either substituted 
for, or added to, some of those given above:—Genital pores 

# Fuhrmanu, O,, p.64, p,66, footnote. 

t Railliet, A., and Henry, A., •* Le* Cestodee des Giseaux," Reo. Med., 
Vet Paris, lxxxvi., 1909, pp.337-8- Quoted by Ransom, B. M., u Tbe 
Taeniold Cestqdes of North American Birds.” Bull. 66, U. 8. Nat. Mu*., 
1009, p.74, 

t Ransom, l.c. t p.74, 

|| Ransom, Ann. Rep. Bur. Animal Industry, xxL, 1904(1905), pp.277*76, 

IT Ransom, Bu)1.69, U. 8. Nat. Mus., 1009, p,74. * 




BY T« HARVEY J0HH8T0N. 


69 


irregularly alternate near the anterior border of the seg¬ 
ment ; genital canals passing between the longitudinal 
excretory vessels, and dorsally to the nerve; vas deferens 
coiled, vesicul a seminal is absent; “uterus persistent, sac-like 
but may be subdivided intb numerous, small communicating 
chambers incompletely separated by partitions infolded from 
the wall of the uterus, so that in some cases the eggs appear 
almost as if isolated in the parenchyma.” 

In Nonopylidium , there may be a single or a double crown 
of hooks, the genital pores alternate irregularly, and the 
ducts either pass* between the longitudinal vessels or 
dorsally to them. The other features are the same as those 
lit Ghoantihnnjt, with the exception of the uterus, which Js 
here^strongly branched, and finally breaks down into capsules 
which usually contain one egg. 

We are now able to compare our parasite with these two 
related genera. The scolex is unarmed in the species under 
review, but is armed in the representatives of the two 
genera. The male and female genitalia conform to the same 
general plan in all three, and the genital pores are similarly 
arranged. Besides this, the genital ducts pass dorsally to the 
nerve and the ventral excretory vessel. In ChsHinatwnia they 
pass between the dorsal and ventral vessels; in Monopi/lidium 
tfhey pass either between them or dorsally to both ; whilst in 
bur species there is only one vessel—the ventral—present, 
and, as already mentioned, they pass dorsally to it. The 
uterus in this cestode arises as a reticulum surrounding the 
testes, very similar to that seen in Monopylidium jms&erinum 
Fuhrm.t Riptf segments become filled with eggs, so that, at 
firbt sight, one might be led to regard the uterus as being 
SAQ-like ; but in section, it was seen to be made up of a large 
number of chambers, which maintained their communication 



* Hansom, 1909, /«c., p.76. 

t Fubrnuum, 0 ., Gentr. f. Bakt, Orig., 1 , xlv\, 1908, p.528. Johnston, 
% Jonrn, Froo* Hoy. Soc, N. 8. Wales, xilii., 1909, p.403. 
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with each other. The formation of separated 'egg-capsules 
was not recognised. The uterus thus arises as it does in 
Monofylidium % but reaches a condition similar to that seen in 
the typical species of (Jhoanotrrnia. 

The type-slide of (JlwanoUmia mrli'phayularum , taken from 
Piilotu Uucotu Lath., has been deposited in the Australian 
Museum, Sydney. 

ANOMOTiENIA KHJNOCHKTJ, n.8p., 
from the Kagu, 

Jihwoc/ietu* jubatm Verr. <Sr Des Murs. 

(Plate v.) 

Mr. H. E. Finckh, of Mosman, Sydney, was kind enough 
to hand over to me, for examination, a specimen of this rare 
New Caledonian bird, which had died after having been in 
captivity at his home for six months. As this bird belongs 
to a very aberrant group, and is fast approaching extinction, 
its intestinal fauna is worthy of some attention. In it, 3 
found numerous very small tapeworms, and abundance of 
tiny, thin, free segments. The maximum length of the 
specimens in my possession is 3-7 mm., but, as the final 
segments readily fall away, and as the parasites were already 
dead when I obtained them, the length of the strobila may 
have been a little greater. The terminal segments, however, 
contained fully developed oncospheres. The chain consists 
of a relatively powerful scolex, and a comparatively small 
number of segments. 

Tht i Scolew *—Situated at the anterior end of the cestode, 
is the rounded scolex, which is only slightly wider than the 
succeeding, short, unsegmented neck. The maximum width 
is about 0*27 mm. The four Buckers are large, and well pro* 
vided with musculature, the breadth being 0*014 mm. The 
openings are directed laterally, and slightly anteriorly. On 
the apex of the’scolex is situated a rather long, retractile 
rostellum, a cylindrical organ of 0*065 mm., in width, except¬ 
ing at the free end, where it becomes swollen to form a 
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0*086 mm. broad. This knob boars the double row of hooks. 
The rostellum may be everted to a distance of 012 mm. in 
front of the scolex, or it may be completely retracted into the 
strongly muscular roatellar sac, which has a length of about 
0*22 mm, The hooks are arranged in two rows, each consist¬ 
ing of about ten. In most of the specimens these structures 
have fallen off, but in the few cases in which they remain in 
position, one can readily distinguish the presence of two 
series. The hooks of both circlets are large, being 0*062 mm. 
long, and possess the form shown in Fig.4. The anterior 
attachment is long and thin, the ventral root prominent and 
distinctly bifid, and the claw long and pointed. A few hooks 
were seen measuring only 0*050 mm. in length, with a much 
more prominent ventral root than that figured. 

The Strohila.SVbQ scolex is followed by a short, unseg¬ 
mented region having a width of 0*21 mm., and a length of 
007 mm. The segments nearest the neck are very narrow, 
but are well differentiated laterally, the margins being 
acutely serrate. There is an increase in width and length as 
the segments pass backwards, the posterior angles becoming 
more projecting; the ratio of length to breadth of the 
segment is about 7:1 in the anterior part of the chain, 
whereas in segments with mature genitalia it is only 3:1, 
the breadth at the posterior end of these segments being 
about 0*50 mm., and the length 0174 mm. In ripe (*.<?., egg¬ 
bearing) proglottids these dimensions are 0*46 and 0*165 mm. 
respectively, the ratio thus being nearly the same as in 
tttature portions of the chain. In egg-bearing segments the 
form is somewhat different, the posterior border being rela¬ 
tively shorter, and the edges much less pronounced. The 
corners are more rounded-off, and there is less projection 
beyond the anterior edge of the succeeding joint. There is 
very little overlapping in this portion of the strobile, and the 
parts are readily detached. The genital pores, which alter¬ 
nate fairly regularly, are situated on a prominent papilla at 
about the middle of the edge of each segment. The male 
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opening lies just in front of the female pore. The genital 
atrium is insignificant. 

The musculature is weak. The fibres belonging to the 
longitudinal muscles are arranged in two concentric series of 
bundles. Owing to the smallness and fragility of the para¬ 
site, I was unable to make satisfactory sections, and conse¬ 
quently cannot give much information relating to the sub¬ 
cuticular structures, the musculature, and the nervous 
system. The transverse fibres were recognised, lying ven- 
trally just below the developing uterus, and dors&lly above 
the male glands and ducts. The longitudinal nerve was seen 
to lie laterally beside the main longitudinal excretory vessel. 
The latter is a well defined tube, with a lumen of 0 006 mm., 
lying laterally near the junction of the medulla and cortex. 
Each forms an arch with the concavity inwards, approxi¬ 
mately limiting the outer edges of the medulla, A narrow, 
transverse vessel lying close to the posterior border of each 
proglottid, connects the main or ventral vessels of each side. 
A dorsal, longitudinal stem was not seen. The genital ducts 
pass dorsally to the nerve and excretory trunk of the corres¬ 
ponding side. 

Male Genitalia .—The testes are from 17 to 22 in number, 
and may be recognised, at about 0-4 mm. from the front "£ 
the scolex, as a number of small, round, deeply staining 
bodies arranged in a definite line at the posterior edge of the 
segment, and extending from the ventral vessel of one side 
to that of the other side. They rapidly increase in size, and 
then are seen to be arranged, in surface-view, in two or three 
overlapping rows, which are at different dorsoventral levels. 
They lie behind the female glands, though they may some¬ 
what overlap the vitellarium. Their position is distinctly 
dorsal, the uppermost series bordering on the dorsal trans¬ 
verse muscle. Each vesicle is approximately spherical, hav¬ 
ing a diameter of from 0*0028 to 0*035 mm. Prom each of 
these passes off a large prominent vas efferens, which joins its 
fellows to form the large, dorsally placed vas deferens. This 
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passes forwards, and then laterally towards the pore-bearing 
edge. It very soon becomes thrown into an extensive system 
of coils, occupying a very large part of the mature segment, 
and lying in the an tero-lateral corner of the medulla. Some 
of the coils may be seen id the middle of the anterior part of 
the proglottid. In a section of this portion, the vas is seen 
to fill fully one-quarter of the medulla, and to extend from 
the dorsal almost to the ventral transverse muscle-layer. At 
about the mid dorsoventral level of the convoluted mass, the 
vas passes laterally above the excretory vessel and nerve, to 
terminate in the weak cirrus-sac. This portion of the vas 
deferens lies in front of, and approximately parallel to, the 
vagina. Contrary to the condition usually met with in 
Cestoda, the testes persist, and may be distinctly recognised 
in segments containing hexacanth embryos, though they do 
not appear to be any longer glandular. The vasa efferentia 
and the vas deferens also remain, the latter being very con¬ 
siderable in dimensions. In fact, the persisting male struc¬ 
tures occupy about one-half of the medulla in ripe pro- 
glottida. 

The cirrus-sac is a long, thin, cylindrical or fusiform 
structure about 0 07 mm. in length, and 0 016 mm. in width. 
Its musculature is poorly developed. The cirrus, when 
everted, is seen to be about 0004 mm. long, and 0*006 mm. 
wide; and to be densely covered with minute spines. 

Female Genitalia .—The female complex is not situated in 
the middle of the segment, but lies rather nearer to the pore- 
bearing edge. The ovary, which is about 016 mm. in 
breadth, is approximately transverse in position, lying imme¬ 
diately posteriorly to the coiled mass of the vas deferens, and 
in front of the testes and vitell&rium. It is a bilobed organ, 
eaeh lobe or wing consisting of comparatively few ovarian 
tubes. The lobe which lies near the pore side is situated 
more ventrally than the other. The bridge connecting the 
lobes lies more ventrally than these, but anteriorly and 
slightly doreally to the shell-gland* A narrow oviduct passes 
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backwards from the ''bridge” in a small arch, towards the 
shell-gland. The vitellarium lies just behind the middle of 
the ovary, and, like it, lies asymmetrically, being displaced 
towards that margin which bears the genital cloaca. The 
organ is about 0062 mm. broad, by 002 mm. long. In 
general shape it somewhat resembles a lobulated kidney, the 
hilum being directed antero-laterally. The posterior border is 
divided to form a few lobes. Its duct passes forwards towards 
the shell-gland, a small organ lying between it and the ovarian 
bridge The vitelline gland is the most ventrally placed of the 
female organs, the ovary being the most dorsal. The shell-gland 
lies antero-dorsal to the yolk-gland The vagina passes inwards 
from the female pore posteriorly to the cirrus-sac and vas deferens, 
dorsally to the ovarian lobe of the corresponding side, to take up 
the oviduct just behind the bridge near the shell-gland. A 
receptaculum seminis was not observed. The mature uterus is a 
flat, sac-like organ which fills almost the whole ventral portion 
of the medulla It lies Indow the val deferens and the remnants 
of the testes, these structures l wing present in ripe segments, 
and occupying a large part of the dorsal region of the medulla 
The eggs are circular, the outer delicate shell being 0*036 mm. 
in diameter, the inner more resistant covering 0*027 mm., and 
the oncosphere about 0*020 mm. The embryonal hooklets are 
very delicate, and measure 0*310 min. in length. 

Systematic. —This parasite has been recorded by me * as 
Am&botivnia sp., mention being made of the presence of well 
developed suckers, an armed rostellum, and somewhat irregularly 
alternating genitalia. A more careful examination shows that 
there are two circlets of hooks in this species, whereas members 
of the genus AnuBbotaznia have only a single row. It seems to 
come near AmmoUmia Cohn, and Laterokmia Fuhrm., but differs 
from the latter in the disposition of the testes. I am, conse¬ 
quently, placing it under Cohn’s genus. 

The type-slide of AnomaUmia rhinoeheH will be deposited in 
the Australian Museum, Sydney. 

* Johnston, T. H.* Journ. PjO o, Koy. Hoc. N. H. Wales, xllv*, 1&IG, p. 
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Davainea himantofodis, n.sp. 
from 11 rmantopus leucocepkalus Gk>uld. 

(Plate vi.) 

My colleague at the Bureau, Dr. Cleland, recently col¬ 
lected some entotoa from s a White-headed Stilt, Himantopu* 
leucoerphalus Gould, shot at Tailem Bend, Murray River, 
South Australia. Amongst them, were a few very small 
cestodes, measuring a little over 1 mm. in length. Amongst 
the intestinal contents of the bird, I found several ripe, free 
segments belonging to the same species. 

The Scolex .—The scolex is rounded in general shape, and 
is marked off from the rest of the strobila by a constriction, 
almost immediately behind which segmentation begins. The 
dimensions are: length (excluding rostelium) 0115 mm.; 
breadth 0446 mm., the broadest part being behind the 
suckers. Situated in the anterior portion, are the Buckers, 
which are only moderately developed, having a diameter of 
about 0*03 ram. The openings are directed anteriorly or 
antero-laterally. Around the margin of each there is 
arranged a row of small hooks, 0005 mm. long, which are 
readily lost in dead specimens. Their form could not be 
clearly distinguished. On the apex of the scolex there is a 
cuplike depression in which there lies a protractile rostelium. 
The rostelium is 0*034 mm. long, and has a broader, rounded, 
free extremity carrying the hooks, connected with the scolex 
by a narrower, short, stalk-like portion. The maximum 
breadth of the rostelium is 0 03 tnm. Surrounding it there is 
a double row of small hooks about 0 007 mm. in length (i.e., 
from the ventral to the dorsal root), and possessing the 
hammer-form typical in the genus Davainea. The claw is 
relatively powerful. There are about 25 hooks in each row 
(Fig.3). 

Strobila .—As previously mentioned, segmentation follows 
almost immediately behind the head, consequently an un¬ 
segmented neck is practically absent. Most of the tapes ex- 
atnined possessed seven or eight segments. Their general form 



76 


AVIAN CBSTOOTS, 


is shown in Fig.l. The first proglottid is about 0 017 mm . 
long, and 018 mm. broad, tho ratio being 1:10, As the length 
increases much more rapidly than the breadth, this ratio 
decreases. In the fourth, the length is 0 08 and the breadth 
0*273 mm., the ratio being 1:3*4. In the sixth segment, 
where a marked increase in length, accompanied by full 
sexual maturity occurs, the length is 0*130 and the breadth 
0*283 mm., the ratio being nearly 1:2. In the seventh 
segment the difference is about equalised, the segment being 
rounded, the length reaching 0*243 and the breadth 0*291 
mm,, the ratio qpw being 5:6. The next segment is fre¬ 
quently much broader, and slightly shorter, being 0*40 by 
0*227 mm. It is at this part of the strobila, where egg- 
formation is actively proceeding, and where the segments 
themselves seem to be thrown off, as each end of this and 
succeeding segments (if any) is strongly contracted. Borne 
free proglottids were measured with the following results: — 
(a) Length 0*390, breadth 0*468 mm. ; (b) length 0*437, 

breadth 0 65 mm. This seems to indicate, either that there 
is a very considerable increase in growth after the separation 
of the ripening segments, or (more probably) that those which 
are ripe are so feebly connected with the rest of the strobila, 
that they readily become detached. 

It will be noticed that, in no case, do the posterior edges 
of the segments project, but that the lateral margins are 
convex outwardly. 

The genital pores alternate regularly, as a rule, very few 
exceptions being detected. It is only in the larger pro¬ 
glottids that the pores are present. They are located in the 
anterior third of the lateral margin. There is no genital 
papilla, even in cases where the cirrus is everted. The 
genital cloaca is relatively deep and narrow. 

Calcareous corpuscles were not detected, nor was any part 
of the nervous or excretory system. The longitudinal mus¬ 
culature is seen to be well developed, and to consist of a 
number of powerful bundles which may be traced from one 
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end of the parasite to the other. They lie rather deeply in 
the parenchyma. Transverse fibres are well developed at 
each end of the ripening segments, and probably are func¬ 
tional in bringing about their separation. 

Genitalia .—Traces of'the male genitalia are to be recog¬ 
nised in the first segment, the rudiments becoming much 
more distinct in the second, and fairly well developed in the 
third. In the fifth, sixth, and seventh, both male and 
female glands are present, the latter very rapidly increasing 
in size, in passing back from the fifth to the seventh, where 
they are fully mature. In the sixth and seventh the cirrus- 
sac and vas deferens are at their maximum development, 
though male sexual maturity may be reached in the fifth 
segment. In the latter, the receptaculum seminis may be 
somewhat distended by the contained spermatozoa. In the 
succeeding two proglottids, this structure was greatly swollen. 
In the next, the male and female organs, excepting the 
cirrus-sac, the vas deferens, and part of the vagina, have 
disappeared; and, in segments containing ripe eggs, the 
cirrus-sac is the only other structure recognisable. In some 
instances there were indications that self-fertilisation takes 
place, as the end of the cirrus appeared to be bent round to 
enter the lateral part of the vagina. 

Malt (/mitalia . —There are four testes, of a rounded or 
elliptical form, being from 0*043 to 0*060 mm. in diameter. 
Three are situated behind the ovary, the other being lateral 
to it on the aide remote from the genital pore. The vas 
deferens is a wide, coiled tube lying just behind and inter¬ 
nally from the cirrus-sac. It ultimately enters the inner end 
pf th% sac as a narrow tube, the greater part of it being thin- 
walled, and thrown into a few long loops. It then passes 
back again to enter the cirrus, which, in the state of rest, is 
abojut 0*11 mm. long. 

The cirrus-sac is a large, elongate, fusiform organ situated 
ip the antero-lateral corner of the segment. Its walls are 
moderately jpuscular, From the inner end there pass off 
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retractor muscle-fibres. The whole sac is situated well within 
the segment, there being a narrow, canal-like, genital cloaca 
(0 046 ram. long) leading from the male and female openings 
to the exterior. The male aperture lies just in front of the 
female. When the sac is contracted, and the cirrus there¬ 
fore everted, the former ^appears as a small, pyriform body 
with rather thick, muscular walls. The everted cirrus, which 
is about 0098 mm. long and .0*015 mm. broad, projects 
through the common genital pore for a distance of 0*062 mm. 
It possesses a very characteristic armature, represented in 
Fig.5: at, and n^ar the free end, there is a large number of 
long, delicate, stiff, hyaline spines (0031 mm. to 0*047 mm. 
in length), which gradually taper. These come to project 
backwardly. In the figure, many are seen with their points 
directed forwards, the cirrus evidently not being fully 
everted. Just behind these, the tube iB covered externally by 
a great number of very small thornlike spines, but just at the 
base of the evorsible portion, these become replaced by a 
third kind. These last are much fewer in number, and 
larger in size, and project more prominently than the last- 
mentioned. They have a much wider base. 

Femfde (/«nk-oUa.~- The female complex is situated at alnmt 
the middle of the segment, though it is generally slightly dis¬ 
placed to wards the pore-bearing margin. The ovary, when 
mature, is a large bilobed organ, the wings being connected by a 
short ovarian bridge which is not readily recognisable. Each 
lobe is a rounded mass, not differentiated into egg-tubes. The 
diameter of each is about 0 07 mm., the total breadth of the 
organ being nearly 0T4 mm. A short oviduct passes backwards 
fmm the middle of the ovary. The position of the gland in 
relation to the testes has already been mentioned. It lies antcro- 
dorsally to the vitellarium, which is the most ventrally placed of 
all the reproductive glands. The latter is a compact round 
organ of 0*046 nun. diameter, situated near the midline, just 
behind and between the ovarian wings. From it the vitello-duct 
passes forwards. A shell-gland was not observed, nor was the 
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point of junction of the vagina and the other female duett* made 
out* 

The vagina is a wide, short tube leading from the female pore 
inward b, to become greatly widened to form a rounded reoepta- 
culum seminis lying between the ovarian lobe of that aide and 
the cirrus-sac. A short continuation of the canal passes inwards 
and backwards below the middle of the ovary. Its course could 
not be followed further. 

The uterus does not persist, as the eggs in segments which 
have just passed sexual maturity, are found in great numbers in 
the parenchyma. The eggs are rounded, having a diameter of 
0*0234 mm., the shells closely investing the oncospheres. The 
embryonal booklets are very delicate, and are only 0*008 mm. in 
length. 

tiyrt&natic* — The only other species of JJavaiimi described 
from birds belonging to the Vharadrii/m'mc^ is D. miuufa Cohn* 
from 3!*rifuja toUmua (from North Germany), a host-name which 
Fuhrmami t has not been able to find. D. himantopoditt and J9. 
minuta show very close resemblance in regal'd to the form of the 
strobila, the characters of the scolex, and the general disposition 
of the genitalia as given in Cohns figure. A comparison of the 
two accounts shows that the former differs from the latter in the 
following points the smaller scolex, the possession of fewer testes, 
and the much earlier appearance of lioth male and female genital 
organs. Cohn’s account is short and incomplete, as he had only 
immature specimens. 

The type-slide of I), himanUtpodia will tie presented to the 
Trustees of the Australian Museum, Sydney. 

EXPLANATION OK PLATES iv.vi. 

Plate iv. 

'* Gkoonotcmia meliphagidarum. 

Fig.L—Boolex. 

Fig. 2.—Segment allowing genitalia. 

Fig.8.—Female organa, ate. 

Fig. 4.—Egg. 


* Cohn, L., Nova Aota, ate., Ixxxix., 1901, p,414. 
t Fuhrmami, Zoolog. Jahrb. Suppl. Bd.x., 1,1908, p.Ufl. 
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Plate V. 

A nomotmnia rhinochtti. 

Fig. 1.—Anterior part of strobile, rostellum everted. 

Fig.2.—Anterior part of strobile, rostellum retracted. 

Fig.3.—Segments! showing anatomy. 

Fig,4.—Hook from rostellum. 

Plate vi. 

Davainea himantopodi s. 

Fig. 1. —Entire atrobila, with some free segments in addition. 

Fig. 2.*- Scolex. 

Fig.3.—Hook from rostellum. 

Fig.4.—Mature segment showing genitalia. 

Fig.5.—Portion of segment, showing everted cirrus hearing the character* 
Istic spfhes. 

Reference UUers . 

c. t cirrus—c.A, f cirrus-hooks—c.«., cirrus-sac—eggs—flr.e., genital 
eminence—r.A,, rostellar hook—n., longitudinal nerve—o.d, oviduot—or., 
ovary—r.a., receptacutum seminis— s,g, t shell-gland— t, f testes—/r. t> M 
transverse excretory vessel— v. vagina—u.c., gland-cells on vaginal wall— 
v.d., vas deferens— v,g ., vitelline gland—v.e.v. t ventral excretory vessel— 
y.d. t yolk-duct. * 
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April 26th, 1911. 

Mr. W, W. Froggatt, F.L 8 , President, in the Chair. 


Mrs. Isahel A, Salusbuky, Sydney; Messrs. Tom Irkoalk, 
London; William Rowan Browne, University of Sydney; Ernest 
Arthur D’Ombkain, M.B., Sydney; William F. N. Grkenwood, 
Hawkesbnry Agricultural College; Ewkn Mackinnon, B.Sc., 
Department of Agriculture, Sydney; and »Professor Robert 
Dickik Watt, M.A., B.Se., University of Sydney, were elected 
Ordinary Members of the Society. 

The President announced that, under the provisions of Rule 
xxv., the Council had elected Mi*. T, Steel, F.L.S., Mr A. H. 
Lucas, M. A., B t Sc., Mr. J. R. Garland, M.A., and Mr. C. Hedley, 
P L.S., to \ki VrcK'PttKSi dents; au<l Mr. J. H. Campbell, [Royal 
Mint, Macquarie Street] to be Hon. Treasurer, for the current 
Session. ^ 

The President also gave notice that, during the winter months 
(J£ay-August', the Monthly Meetings would begin at 7.30 p.m, 
instead of 8 o’clock. 

The Donations and Exchanges received since the previous 
Monthly Meeting (29th March, 1911), amounting to 16 Vote, 
7S Parts or Nos., 10 Bulletins, 5 Reports, and 6 Pamphlets, 
received from 48 Societies <fco., were laid upon the table* 


6 
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NOTES ANP EXHIBITS. 

Mr. Basset Hull exhibited an egg and nestlings of Otstmlata 
Uncopima Gould (White*winged Petrel), taken at Cabbage 
Tree Island, near the entrance to Port Stephens, N.S.W. The 
egg was taken on the 4th Deeemlwr, 1910, on which date 
many birds were found sitting on fresh or slightly incubated 
eggs. The nests were placed amongst loose boulders or in 
crevices under rocks in a gully densely wooded with the Cabbage 
Palms (JAvutona auatralix) to which the Island owes its name. 
Very little material was used to line the hollows in which the 
eggs were laid, merely a few shreds of fibre or dead fronds ft win¬ 
ing the nests. The eggs are pure white, without gloss, stout, 
rounded, oval in shape, average dimensions J *9f> x 1,’4-6 inches. 
The nestlings were taken on 30th January, 1910 ; they were in 
down, bluisli-grey on the upper surface, and greyish-white on 
the breast. The feet show the characteristic colouration of the 
adult bird, the Iwisal half of the interdigital membrane Iveing 
black. 

Mr. A. R. McCulloch exhibited, by permission of the Curator 
of the Australian Museum, specimens of Gadopsu murnioratuts 
Richardson, from Manilla on the Namoi River, ami Ryles tone 
on a tributary of the Macquarie. This species does not appear 
to have been previously recorded so far north. Also a specimen 
of Epineyhtlu* fauoeolatun, Bloch, from Clifton, N.S. Wales. A 
specimen of this fish was exhibited by Sir William Maclcay, in 
1880, which was obtained in the Cairns district, Queensland, 
and is apparently the only other Australian specimen known. 
A drawing of S*dmeltmi ncnlaripinnu Stein daohner, was ex¬ 
hibited. This species was descril>ed from Port Jackson, in I860, 
but has been overlooked by all later writers. An allied species 
was described from West Australia by Mr. Waite, in 1905, as 
IJram ir.hthy* woodward* ; while Steindachner’s species was again 
noted from Sydney, though under Waite's name, in the following 
year by Mr. Stead. A comparison of specimens, however, shows 
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that the eastern and western forms are distinct, so that the 
former should l>o known as A scalar ipinnis, and the latter as 
S, woodwardi. 


Dr. T. 11. .Johnston exhibited specimens of barnyard grass 
(Panicitm crus-gall i)> showing the presence of a smut, Cintractia 
crus gaili Tr. and Earle (collected 1 >y Mr. \V. M. Came at Rich- 
mond, N.S.W,); and of Damjnera stricta ll.Br., infected with 
the meidial stage of a rust, Pnccinia damper a* Hyd. (collected by 
Dr, Cleland at Middle Harbour, April, 1911). 

Mr, A. A. Hamilton showed specimens of six species of plants 
collected at Douglas Park, on DecemW 31st, 1910, which had 
not previously been recorded from that locality —Didymothwa 
thesiode^ Hook, (new for N S.W.); A nth oc,ere is albicans Chinn. (FI. 
Austr.; Bathurst:, t'assilis ; Solannm camparmlatum H. Br. (FL 
Austr.: Port Jackson to Queensland); Zorma diphylla Porn. (FL 
Austr.: Port Jackson to Queensland): l/e/eocharis cylindrostachys 
Booek. (FL Austr.: Camden to Queensland); and Schacnns Moorei 
Benth (FI Austr.: Port Jackson district). 


Dr Chapman pointed out that, at certain seasons of the year 
it was not uncommon to find samples of milk which contained 
less than 8 5 per cent, solids not fat.. It was also known that 
the milk from certain cows and from certain races of cows 
yielded less than 8*5 per cent, solids not fat. It was therefore 
erroneous to conclude that a milk containing less than 8*5 per 
cent, solids not fat had necessarily been adulterated with water* 
In*the case of certain Durham cows, it was noted that although 
the amount of solids not fat was less than 8*5 per cent, the 
amount of fat was high, viz , 4 6 }>er cent. Such milks have a 
hig|i caloric value, and are therefore valuable as foods. 


Mr. Fred Turner exhibited, and offered observations on : -(]) 
Cnscuta fasmanica Engelm., found on Afedicago miiva Linn,, in 
the Bombala district, N.H.W., and regarded as a great pest. Mr. 
Turner was the first to record this interesting parasitical plant 
for New South Wales (“ Agricultural Gaaette,” VoL ii,, p. 289, 
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1891), a specimen having been forwarded to him for identifica¬ 
tion by the Rev. W, F. Frazer, Murrurundi, who found it on the 
introduced Marrubium vulgare Linn. - (2) Kochia scoparia Schr,, 
found near Glen Innes, New England, N.S.W,, where it has 
recently appeared in the pastures. This annual Ghenopodiaceous 
plant, indigenous to Greece, is cultivated in European gardens 
for its decidedly ornamental appearance. In summer the foliage 
is light green, and in autumn it assumes a crimson colour. 
—(3) Abnormal inflorescence of Seckium eduU Swartz, var, 
viridii, a West Indian Cucurbitaceous plant. On several of 
the ovaries, each containing a single pendulous ovule, the flowers 
were didymous, some quite free and others confluent, but all the 
stigmas were perfect, and the fruit normal The exhibitor had 
grown the plant in his garden for many years, but never before 
had he observed the flowers in the condition shown 

Mr. North sent for exhibition a skin of Pujfinm cameipe t 
Gould, from Lord Howe Island, and of P. chlororhynchos Lesson, 
from South Solitary Island, on the northern coast of New South 
Wales, together with the following note “ The skin of P, 
cameipe* is from one of three live birds presented on the 27th 
March, 1911, to the Trustees of the Australian Museum, by Mr. 
William Whiting of Lord Howe Island. Much confusion has 
existed in connection with this species. Dr. E. P. Ramsay 
referred the birds collected by Mr. Etheridge and party of 
the Australian Museum, in August-September, 1887, on Lord 
Howe Island, to Pnffinus brevuaudus Brandt ( P. tenniroxlru 
Tern ); likewise the eggs and birds, collected by Mr, E.* H. 
Saunders, in the same locality in November of the same year. 
On the 28th January, 1904, I added P. carneipe* to the Lord 
Howe Island avifauna, in the “ Records of the Australian 
Museum ,” Vol. v., p, 126, and found out on visiting that locality 
in October, 1910, that P. cameipe* was the common species 
breeding in the dense palm and banyan vegetation between 
Middle Beach and Transit Hill. P. tenniro»tri$ does not occur 
on Lord Howe Island, or in its vicinity. The other specimen, 
P. Morohryncko*, was one of several received by the Trustee* 
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of the Australian Museum from Mr. Jennings, of South Solitary 
Island, on the 18th November, 1878, In the Society’s Proceed¬ 
ings (Vol, iii., p. 406, 1879), Dr. Ramsay erroneously attributed 
these birds, together with their eggs, which he described, 
to P. oarneipei sr. 

Mr. North also contributed the following note on a further 
description of the genus Ashbyia, u In the March, 1911, number 
of the “ Agricultural Gazette of New South Wales,” I briefly 
characterised the genus Ashbyia , which may now be amplified. 
Bill about half as long as head, nearly straight, comparatively 
deep, but broader than deep at nostril, the upper mandible 
arched and gently decurviug towards the tip; wings nearly twice 
the length of tail, the first primary very short, the third longest, 
the second and fourth nearly equal; the longest upper tail-eovertB 
half the length of tail-feathers; tarsus comparatively slender, 
about half the length of tail-feathers; middle toe the longest, 
and, without the claw, equal in length to the hind toe with claw. 
The genus Ashbyia is allied to Ephthianura , but the latter may 
be distinguished by its more slender and pointed bill, its shorter 
wing and different wing-formula, and by its longer upper tail- 
coverts.” 
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STUDIES IN THE LIFE-HISTORIES OF 
AUSTRALIAN ODONATA. 

No, 4. FuttTHKil NOTES ON THE UFE-H1STOUY OF 
PeTAEUKA (31 (?ANTEA Leach, 

By R. J. Tielyakd, M.A., F.E.S. 

(Plate vii.) 

Since the publication, in 1909*, of my paper on the life- 
history of Petal unt yujantea Leach, 1 have collected a con¬ 
siderable amount of new and interesting information about 
it. This is now included in the present paper, and brings 
the study of this remarkable species much closer to com¬ 
pletion. 

Afttfr I had obtained the supply of exuviae from the Leura 
swamp (Blue Mountains), in 1908, I determined, if possible, 
to find the living larva. For this purpose, I visited Leura 
in October, 1909, and searched tne swamp carefully, collect¬ 
ing mud from various '*pot-holes M and examining it, and 
also dredging the larger holes in the swamp. No success 
attended these efforts. However, during a visit to Medlow, 
Blue Mountains, in the middle of November, 1909, I found 
a fairly large and conveniently situated swamp, over a 
restricted portion of which the Petal am exuviae were found 
clinging to the reed-stems. The next morning I got up 
about 5.30 a.m., and visited this swamp. As I expected, 
the Petalura larvae were emerging in fair numbers, and 
many were only just climbing out of the swamp, As I 
particularly wanted to examine the gizzard of the larva, T 
collected half-a-dozen quickly into a box, and returned with 
them. But so rapidly was the final change approaching, 

* Studies in the Life-Histories of Australian Odonata, Pert I, These 
Proceedings, 1909, Vol., xxxiv , p.097. 
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that, by the time I got back, they were all emerging in the 
box. In any case, the actual internal metamorphoses had 
proceeded too far for an examination of larval structures, 
even if I had attempted it the moment I took them. 

Returning to the swanfy, I set about trying to solve the 
problem, where and how the larvae lived. My friend, Dr, 
F. Ris, to whom 1 had sent specimens of the exuviae, had 
pointed out to me that, in every case, the anal opening was 
wide open in the cast-skin. This fact led him to believe 
that these larvae were not aquatic, but air-breathers. Bear¬ 
ing this in mind, I selected a large clump of sedge in the 
middle of the swamp, to which three exuviae were clinging, 
and carefully examined the clump itself. Close to the base 
of the stalk on which the first exuviae were found, I dis¬ 
covered a neat round hole, about half-an-inch in diameter. 
On examining the bases of the other two stalks which carried 
exuviae, 1 found similar holes. Passing on to other clumps, 
I found that, in every case where there were exuviae on the 
reed-stems, a neat, round hole occurred close by, near the 
base. Next, with a knife, 1 cut away the edge of one of the 
holes, and followed it down. It was very damp, and the 
sides smooth and plastered with the soft mud of the swamp, 
enclosing the matted roots of the sedge. At the water-level 
the hole was, of course, full of water, and thence downwards 
it got looser, finally becoming indistinguishable in the watery 
ooze lower down. 

It was now necessary to decide whether these holes were 
made by the larvae simply for the purpose of emerging, or 
whether they were more or less permanent, and used as 
obanuete of communication, or perhaps for foraging excur¬ 
sions, possibly at night-time. As the larvae had nearly all 
emerged, I had to wait another year before I could carry on 
this investigation. On November 5th, 1910 (a date chosen 
as likely to give a prospect of finding the larvae nearly full- 
fed, but not yet emerged), Mr, C. Gibbous, of Hornsby, and 
myself went to the swamp at Mediow. We were provided 
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with & long-bladed draining-spade, and two large, sharp 
knives for cutting the sedge. The swamp was unaltered in 
appearance, and 1 soon found a large clump (marked A in 
the diagram) near the spot which I had examined a year 
previously. On cutting away the sedge level with the clump, 
we found three distinct, round holes. These were the 
entrances to three nearly vertical channels, of which two 
(a a and a 3 ) are shown in the diagram. By slicing away the 
matted roots surrounding them, we cut down to the water- 
level, about six inches, and then followed the channels down 
another foot or more, where they turned into a wider and 
looser horizontal channel. The latter, however, was soon 
lost, as it collapsed on examination. The outer channel, a 2 , 
being in firmer mud, proceeded downwards another six 
inches or more, and then turned into a horizontal channel, 
loose, and easily destroyed like the other. 

We next began to dig out the clump A at the side border¬ 
ing the small depression or water-hole C. On cutting out a 
slab, the whole depth of the hole, we discovered a well-made 
channel (a 3 ) opening out at tne side of the clump A, helov' 
the water-level. This was not quite vertical, and on follow¬ 
ing it down, about a foot, it turned into a softer, horizontal 
channel, which I took to be the same one that connected a t 
and a 3 . 1 then followed this horizontal channel under C, 

where the mud was very loose and slimy. As long as there 
were roots enough to hold together at all, there was a dis¬ 
tinct passage ; but it collapsed almost on touching. How¬ 
ever, it seemed to be a distinct connection, of a very flimsy 
kind, leading from the clump A, under C, to the clump B, 
and was about the right width for the easy passage of 
Vetaiura larvas. Probably, in the softer ooze, the larvae just 
push their way along, and leave an unstable passage-way 
behind them, which collapses whenever a rain-storm increases 
the pressure from above. 

So far (after working nearly an hour) we had found no 
larvae. But on dredging out the soft mud along the hori- 
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zontal channel under C, we found two in quick succession, 
both males and fairly well-grown. 1 was surprised to find 
them so different in appearance from what 1 had imagined 
when I examined the exuviae. They are very flabby, and 
appear ill-nourished. In ioiour, and to the touch, they are 
rather like the fleshy white grubs of Bcarabeid beetles so 
commonly found when gardening. The abdomen is'fleshy- 
whito all over, except along the lateral edges of the segments 
and round the anal extremity, where the dark stain of the 
ooze seemed to have become more or loss permanent. The 
thorax is also fleshy-white, but not qtiite so flabby, with a 
distinct orange band passing on each side from the wing-base 
to the mesocoxa. The head is whitish behind, but much 
darker on the vertex and front, and especially on the labrum, 
which is a hard plate, nearly black. The eyes are quite black 
in front. The labium is pale glaucous-greyish, with the 
lateral lobes and hook brownish. Wing-cases pale greyish. 
Femora whitish, darker on the inner side; tibiae and tarsi 
fairly hard and dark. From the fact that only the front of 
the head and parts of the legs are hard, the rest of the insect 
being soft and flabby, it is dear that the insect usually in¬ 
habits the soft mud, and uses its head and legs to push itself 
along, and to scoop out new channels and passages in the 
soft ooze. 

We now continued our investigation by slicing out the 
clump A, in a direction perpendicular to the plane of the 
diagram. In this way we dug out a space of six feet by three 
feet, including the whole of C and the adjoining side of the 
two clumps A and B. At the further end of C, we dug out 
one clump of sedge-roots containing a distinctly marked 
paesage, from which we secured a fine larva, nearly full-fed. 
This was the only larva we found actually in a channel, but 
in most cases it was impossible to dig without stirring up the 
mud, and disturbing everything completely. The whole 
space was dug out to a depth of nearly three feet, and the 
mud and roots carefully dredged with the net. In all, we 
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secured seven larva;, ranging from about half-grown to nearly 
full-fed. Two of these were exceedingly weak and flabby, 
and died soon afterwards. On examining them, I found the 
whole abdomen hollow, and, in one case, the alimentary 
canal practically destroyed ; but I was unable to find the 
parasite that caused this, if such were the case. 

After three and a half hours* work, we finished up at tho 
part of B opposite to A in the diagram, where we found 
passages opening both on the top of B (b J} in diagram) and 
at its side, below the water-level (bo). Those were also ex¬ 
plored as far as possible, and the last larva was taken about 
a foot below the entrance of b 2 . 

For examination, two larvae were taken, and killed. The 
gizzards of these were cut out, and carefully examined. 
Firstly, as to contents, —the only definitely recognisable por 
tiou of the food, which had not been triturated, was, in each 
case , an Agrionid labium, which I*had no difficulty in recog¬ 
nising aB that of A rgiolestes tjrisca Selys. The larvae of this 
little dragonfly are very common in these swamps, but not 
easy to obtain with a dredging-net. They cling to the 
matted outcrop of fine roots at the sides of the depressions in 
the swamps. In the diagram, the letters Y indicate the 
probable spots where the larva would occur. (None were 
actually found in C, but they are small and inert, and we 
were not looking for them ; I have always taken them in 
positions akin to Y). This seems to suggest that the Petalura 
larvae use the channels, such as a 3 an<J b 2 , for obtaining a 
supply of this Agrionid larva for food. However, if that be 
the case, it further suggests that they are nocturnal feeders; 
for they are so clumsy and slow-moving that they would 
have no chance of capturing the A rgiolesies larvae in the day¬ 
time. The latter, though by no means active, are fairly 
quick at dodging out of sight, behind the matted roots. It 
seems to me, therefore, that the Petalura larvae must possess 
a distinct advantage over them, viz., a better power of 
nocturnal vision. That is probably the case. It also sug* 
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gests that, during the whole of the day, they must remain 
in the dark, horizontal mud-channels, or low down in the 
vertical channels- a conclusion which is justified by the 
positions in which we actually found them. 

What then is the value of the more numerous channels, 
such as a 9 , and b u opening at the tops of the clumps ! 
These are used for the final emergence, But, as they were 
found in good condition on November 5th, before any of the 
larv# had emerged, they must have other uses. I think it 
possible that the larva may undergo each eedysis above 
ground, probably during the night-time. It is also very likely 
that they come up these channels each night, and wander 
about looking for food. 

The only other larvae found, while searching for Petalura , 
were five larvae of Synthenns wacrostiyma, two small and 
three nearly full-fed. These lie, just covered, in the mud of 
the depressions. The letters X in the diagram indicate the 
position. It is doubtful whether the Pttalura larvae ever 
capture them, except when they are very young. Had either 
of those I examined boon feeding on them, the labium of 
Synthemu could not fail to have appeared in its gizzard. 

Structure of the teeth in the gizzard. —The second point, 
and by far the most important, is the arrangement of the 
Glutinous teeth in the Petalurine gizzard. Although nearly 
all the larv® taken, appeared to bo very ill-nourished and 
flabby, yet in both the specimens examined (I selected the 
<two healthiest) the stomach and gizzard were very large. The 
latter was quite 4 mm. long, of the usual bottle-shape, the 
neck being about 1 mm. in diameter, and the anal end quite 
& ram. This, when carefully cleaned, cut and spread out 
flat on a slide, stretched out into a thin, transparent mem¬ 
brane in the shape of a trapezium with a base of 10 mm., 
top 4 mm., and slant sides 10 mm., and convexly curved. No 
aign of teeth could be observed, either with the naked eye or 
with an ordinary pocket lens. Under a magnification of 25 
diameters, the teeth appeared, close up to the neck of the 



92 


LfFJE-lU STORIES OF AUSTRALIAN ODONATA, IV., 


gizzard, and very minute. They are arranged radially in 
eight sets, each set containing from one to six teeth, two 
being by far the commonest number. The two gizzards 
shewed remarkable variation, as may be seen by comparing 
the figures (Figs.2-3). In No. 1, the arrangement was 
2, 2, 2, 1, 1, 2, 2, 2. In No. 2, 4, 1, 6, 4, 2, 2, 2, 2. Clearly 
the number 6 is abnormal. Where more than one tooth ap¬ 
peared in a set, the arrangement showed a distinct begin¬ 
ning of longitudinal chitinisation ; in every case except 
one (the sixth set of No. 2), the second tooth of a set of two 
is placed under the*first, not alongside it. In the two net* of 
four , found in gizzard No. 2, this tendency is also shewn, 
for, in one case, the four teeth are arranged longitudinally; 
and, in the other, the top pair only are on the same level. 
In the figures, the teeth are drawn disproportionately large, 
about four times their actual size when enlarged. Their 
actual measurements range from 0 02 to 0 06 mm. 

This simple formation of the teeth in the gizzard of 
Petalura , is of great phylogenetic interest and importance. 
The gizzards of the larvse of all the more specialised 
Anuoptera possess only four sets of teeth; each set being 
developed on an elongated oval layer of chitin, and the 
whole set being spoken of as a “fold' 1 or “field.” In 
Petalura , we have no actual chitinised fields, but only a slight 
development of chitiii round each tooth. This formation 
can be easily understood from the enlarged diagrams of some 
of the separate sets of teeth in gizzard No. 2. From this we 
are able to conclude that the four fields of the more special¬ 
ised Anuoptera have been formed by the merging, in pairs, 
of eight simpler fields ; that the teeth were developed as 
chitinous protuberances, on the gizzard wf 11 itself; and that 
the chitinous oval field was formed later on by the extension 
of the chitin at the base of each tooth, so as to include finally 
the whole set of teeth. In the Petalura gizzard we can see 
the beginning of the formation of a chitinous field, if we 
look at the enlarged figures of the teeth of the seventh and 
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eight set (Fig.4)* Here the chitin surrounds both the teeth 
in the set. 

The tendency, shewn especially in gizzard No, 2, to form a 
longitudinal set of teeth, is of great interest. Amongst 
Anisoptera , the longitudinal field, containing a large number 
of nearly equal teeth, is a characteristic of the Gomphin'r 
only; in this respect, then, wo may regard Petalura as 
shewing a connection with some distant ancestor of the 
Gomphimr. But the difference between the two forms of 
gizzard is far more striking than this slight similarity, and 
strongly bears out the claim that the Petalurina: should be 
regarded either as a very detached subfamily, or possibly 
be raised to the dignity of a family. 

In a kindly criticism of my former paper on the Petalura 
exuviae. Dr. Bis pointed out to me that there was nothing 
remarkable about the position of the involucre of the inferior 
appendage in the male Petalura nymph, as it is interpreted 
by morphologists to be part of the tergite of the eleventh 
abdominal segment in Avitopfera. Hence it should be found 
above the anal opening, and uot below it ;,and this is actually 
the case. As the two involucres of the superior appendages 
are also morphologically portions of the eleventh tergito, 
there is nothing really remarkable in the inferior involucre 
appearing above and between them. He also pointed out to 
me that I missed a point of great interest, in not studying 
closely the anal end of the Petalura nymph; for the three 
caudal spines usually conspicuous in nymphs of Anisoptera, 
lire here reduced to small plates, which together form a fairly 
distinct and compact eleventh neyment. In Fig.6 of the 
Plate in my former paper (These Proceedings, 1909, PI. 
xxiv.) their position is not well shewn. It would be better 
to examine the anal end of a female larva, in which the 
involucres of the imaginal appendages take up much less 
room than in the male. Such a sketch, shewing the wide- 
open anal opening, with the three plates completely enclos- 
ing it (one superior and two inferior, corresponding to the 



94 


LLFE-HI STORIES OF AUSTRALIAN ODONATA, IV., 


three caudal spines in other A nhoptem larvae) is now given 

(Fig- 6 )' 

The question as to whether this larva is aquatic or air- 
breathing, is one of some difficulty. With several of the 
larvae which I obtained at Medlow, ] tried the following ex¬ 
periments : — 

(1) They were placed in a large bottle of pure water. Those 
which were only about half-grown, crawled about on the 
bottom ; but the two that were nearly full-fed, rose with the 
tip of their abdomens uppermost, and remained with it just 
on the surface of*the water, but not pushed through into the 
air. I noticed particularly that the water-film covered the 
anal opening, and that they drew water in and out when 
breathing. This suggests that they preferred the best aerated 
water to breathe in. 

(2) The larvae were all taken out of the water, and placed 

in a box. Here they appeared very uncomfortable, and soon 
became very inert. 1 

(3) They werfe next placed in a tin, in about an inch of 
ooze from the swamp. This seemed to suit them fairly well. 
They moved about somewhat quickly, breathing in large 
quantities of the thick mud anally, and then expelling it 
with such force, that I could follow the stream of particles 
for several inches. I noticed, in particular, that they do not 
use this strong anal expulsion as a means of locomotion, in 
the manner of the Aoschnid larvae. Even when at rest, the 
force of expulsion was very great. This suggests that their 
usual method of breathing is by taking in the muddy water 
through the anal opening, and then, having extracted the 
oxygen from solution, the particles of mud are expelled with 
great force. 

A further point of interest is, to determine what means 
the larva possesses of filtering the muddy water which it 
draws in so vigorously. If the three caudal plates that sur¬ 
round the anal opening be carefully opened out (as in Fig,6) 
it will be seen that the sides of the superior plate, and the 
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underside of each of the inferior lateral ones, are fringed 
with stiff hairs. When the three plates are in situ, I suppose 
that these hairs must, in some manner, interlace to form the 
necessary filter, keeping the rectum itself clear of all impuri¬ 
ties in the water. When hatching the larva? breathing in 
muddy water, L noticed particularly that these plates are 
drawn so closely together as to make the anal end appear 
almost clout'd during inspiration , yet, during e ,rpi ration, the 
rectum is ipide open, just as we find it in the exuviae. This 
seems to suggest that the full-fed larva, when about to 
emerge, and as soon as it- has climbed above the water-level, 
keeps its rectum open for the purpose of uir-hreathinp , If 
this be the case, Dr, Ris' conjcctiire that the larva is an air- 
breather, is seen to have some foundation in fact, but the 
statement needs t' be modified, viz., the larvae are only air- 
breathers when above wafcrdrvel. I must confess that I fully 
expected the larvae, when placed in muddy water, to push 
their anal ends up into the air to breathe, and 1 was rather 
surprised to find that they preferred the muddy water to 
anything else. Still, a little reflection will show that, even 
if they keep their channels of communication fairly open and 
clean, yet these flimsy strictures must often collapse, and 
during periods of heavy rain it must be quit© impossible for 
the soft, horizontal portions to hold together. I conclude, 
therefore, that the larva do namiUy breathe muddy water, 

- which is filtered as described above, and that only on special 
’ occasions, namely, when foraging above water-level, or 
during the final ecdysiH, do they breathe air. 

There is one more point of interest to determine. Do the 
larvae take more than one year to reach maturity ? As far as 
I know, practically all the imagines emerge in a period cover¬ 
ing about the latter fortnight of November. Now, of the 
^ seven lame taken at Medlow, three were practically full-fed, 
with wing-cases of greater or less size ; but the other four were 
considerably smaller, only, one might say, about half-grown, 
and shewing as yet no trace of wing-cases. It seems, there- 
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fore, probable (though not absolutely proved, for these 
smaller larvae might be capable of extremely rapid develop¬ 
ment) that the imago emerges in the second year from the 
laying of the egg. 

I have not given a drawing of the mature larva, since the 
drawing of the exuviae*, in my former paper, gives a fairly 
good representation of it. The main difference is, that the 
living larva appears slightly shorter and thicker, and the 
wing-cases are, of course, placed much more flatly along the 
abdomen, the hind-wing almost completely covering both the 
fore-wing, and the first four abdominal segments. In con¬ 
clusion, I should like to express my very sincere thanks to 
Mr. gibbons, who so kindly accompanied me on my ex¬ 
pedition to Medlow, and by whose help this most interesting 
larva was discovered. 


KX PL A NATION OF PLATE VII. 

Fig. I,—Diagrammatic section of portion of swamp at Medlow, Blue 
Mountains, N. S. Wales (scale t^), showingA, B, clumps of 
sedge; C depression or water-hole; a t , a,, a # , b |t b # , openings of 
Pttalum channels; X, X positions of larva? of Synthemi* macros- 
tigma ; Y, Y positions of larva? of Argioltatt* grma. 

Fig.2.—Teeth of gizsard of Petalura gigantea larva (No. 1) (much enlarged)* 

Ftg.fi.—Teeth of gisssard of jwtcUnra gigantea larva (No. 2) (much enlarged). 

Fig.4.—a, 6, c, Teeth of the fifth, sixth and eighth fields of No.2 gissard, 
still further enlarged to show ohitinisation of fields around teeth* 

Fig*5. - End of abdomen of female larva of P . gigantea. K, rectum — I, I, 
involucres of imaginal appendages. 

Fig.fi*—Ditto, with the three oaudal plates spread open, showing fringe of 
hairs, 


* Them: Proceedings, 1909, pi, xxiv. 
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Pabt iii.—T he Distribution of Nitrogen in 
Acacia Seeds. 

By James M. Petrie, D.Se., Linnkai^Hacleay 

Fellow of the Society in Bio-Chemistot:? 

{From the Physiological Laboratory of the University of 
Sydney.) 


As a large stock of the seeds of Acacia yyenantha was 
made available to the writer some time ago, the opportunity 
was taken to make an experimental study of the proteias 
and other nitrogen compounds contained in them. The seeds 
were in a mature condition and had been kept about two 
years in stock. 

Preliminary Examination .—For the purpose of analysis, a 
quantity of the seeds, w‘th their tightly adhering black tests 
left on, was crushed as finely as possible in a small mill. A 
portion was dried at 100° C,, to ascer|pin the amount of 
moisture; the residue w r as incinerated and the weight of the 
aa|i noted. In another portion, the nitrogen was estimated 
by^Kjeldahl’s method. As it would be a matter of very great 
difficulty to separate the different parts of these seeds 
mechanically, it was expected that a number of different 
proteins would be dissolved together in the extracts. The 
greater part would represent the reserve proteins of the seed; 
and a smaller amount would be extracted from the proto * 
plasm of the embryonic tissues. 
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A quantity of the finely powdered seeds was first extracted 
with distilled water, until very little more was dissolved. The 
extract was filtered clear, and the insoluble residue then 
further extracted as completely as possible with a 10% 
solution of sodium chloride. The residue obtained after 
filtration was next treated with alcohol of 80% strength, the 
alcoholic extract was filtered, and the residue then examined. 

A considerable amount of nitrogen still remained in the 
insoluble residue of seedmeal after all these solvents had 
been used. The mature of this nitrogen is still unknown, al¬ 
though it most likely occurs in the form of protein also. The 
fact that, when the residue is dried and ground still finer, 
more protein is extracted, shows that some cells had resisted 
disintegration and still enclosed part of the protein. There 
is no doubt that tannins take an important part by com¬ 
bining with the protein, and fernyng an insoluble compound, 
for tannins are found in considerable quantities in the skins 
of Acacia seeds. Part of the nitrogen in the residue can be 
removed as protein by dilute alkalies and acid**.; but it is 
known, however, that these solvent* alter the chemical nature 
of the proteins by combining with * them, and that the 
original protein cannot again be restored. These reagents 
were, therefore, not applied in this case. 

The distilled water and salt-extracts were each measured. 
One portion of each was used for the estimation of the total 
amount of nitrogen, and in another portion the proteins were 
precipitated by tannic acid ; the tannic precipitates were 
dropped into a flask, and the nitrogen determined by 
KjeldahPs method as protein-nitrogen. The results of these 
determinations are stated in the following table: — 

Table i,—A cacia 8«*ds 

Water driven off at 100*0. 

Ash . 

Organic constituent* (by difference) ... . . 

100*000 


11*08% 

8-84 

88-08 
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in 100 gms. 
seeds 

% of total 
nitrogen 

Total nitrogen in the seeds....... 


100 

Protein N soluble in water... 

1 20 

26*6 

insol. in water, sol. in 10% salt. 

oeo 

13*3 

sol, ill aloohet 90%.. 

0*00 

0*0 

insol. in water and salt—unextraoted... 

0*68 

15*1 

N of other forms sol. in water, not pptd. by 
tannin .... 

2 03 

45*0 


It is noteworthy that a comparatively large amount of the 
protein is dissolved out by water alone. According to 
Osborne, it may contain proteoses, albumins, and globulins. 
From the amount of asb present, it is apparent that the 
addition of distilled water to the seeds is equivalent to a 
dilute saline solution, so that more than the real water- 
soluble proteins is obtained in the extract. 

The alcoholic extract was treated with ether, but no pre¬ 
cipitation followed, showing the entire absence of alcohol- 
soluble proteins. 

It was observed that the clear saline extracts, after stand¬ 
ing for some time, increased in acidity, and gradually de¬ 
posited part of the proteins in an insoluble form. This 
appears to be caused by the combination of the acid and 
protein, forming an insoluble salt. 

Osborne* has shown that a largo number of proteins in 
plants possess more pronounced basic properties than acidic. 
They can easily form salts with the organic acids of the 
extracts. The salt-extracts were all found to be distinctly 
arid to litmus, and much more acid in reaction towards 
phenolphthaleiu. Now these insoluble salts of protein, 
formed during the extraction, may be redissolved by careful 
titration with sodium hydroxide, to the phenolphthalein 
neutral point. We then obtain the sodium salt of the organic 
arid, and the protein is set free in a form soluble in the saline 
solution. This, by the careful titration of the salt-extracts 


(*) Journ. Araer* Chem. Soc. 1902, p.$9. 
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containing protein in suspension, much of the latter may be 
redissolved, and still any increase in the concentration of 
hydroxyl ions is avoided. This in no way resembles the con¬ 
ditions of extraction by dilute alkalies, 

The following comparative tests were made on the solu¬ 
bility of the seed-proteins in various concentrations of sodium 
chloride, sodium hydroxide, and the two together. 

Method .—Two grammes of finely-powdered seeds were ex¬ 
tracted, for 24 hours, with the solvents stated in Table ii., 
and frequently shaken. All the extracts reacted acid to 
phenolphthalein, b^t alkaline to litmus. An equal volume of 
each clear filtered extract was then transferred to a centrifuge 
tube, and precipitated by the addition of 6 drops of salicyl- 
sulphonic acid. After spinning, the supernatant fluids were 
decanted, and the deposits were washed free from acid 
(neutral to phenolphthalein). 

To each tube was then added 20 cc. of 1% saline solution, 
and the opalescent fluids titrated with sodium hydroxide. 
After titration, each was transferred to a Kjeldahl flask, and 
this nitrogen determined. The results are given in the table 
below: — 

Table ii. 



Solvent 

Titration 

N 

No. 

NaQH 

NaCI 

rL NuOH 

nr 

1 

0-1% 


lice. 

7*8 co. 

2 

0*2 

! 

28 

11*6 

8 

u*l 

i % 

n 

8*0 

4 

0*2 

18 

0*1 

6 

0*1 

2 

11 

9*0 

6 

0*2 

2 

14 

9*5 

7 

1 0*1 

5 

16 

10*8 

8 

0*2 

5 

14 

10*0 

0 

; 0*1 

7 

14 

10*4 

10 

0*2 

7 

16 

9*6 

11 

01 

10 

14 

9*9 

12 

0*2_ 

10 

14 

lost 

ii 


1 

4 

6*2 

14 


6 

4 

7*0 

16 

1 

10 

4 

7*9 
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Nos. 13, 14 and 15 show the relative amounts dissolved by 
salt alone, of which 10% is the best solvent. Almost the same 
amount of protein is dissolved by 10% salt as by 0*l%alkali. 
The partially neutralised extracts in the whole series, from 
1% to 10%, contain more than the salt extracts alone. The 
maximum protein is obtained in' No. 2, by using 0*2% alkali 
alone. 

Preparation of Solutions for Analysis .—Since little is to be 
gained by first extracting, with water, those proteins which 
are also soluble in salt-solutions, the extracts were always 
made by adding sodium chloride solution directly to the 
powdered seeds. 

By extracting 20 gms. of seeds with 1 litre of 10% sodium 
chloride solution for 1 day, an extract was obtained in which 
the protein-content was determined by precipitation with 
tannic acid, and the estimation of nitrogen in the precipitate. 
The residue of seeds was again extracted with a second litre 
of salt-solution, and the amount of protein-nitrogen esti¬ 
mated as before. By successive treatments in this way, until 
no protein was contained in the final solution, the maximum 
quantity of protein capable of being extracted by sodium 
chloride solution was ascertained. The results were ns 
follows: — 


lit Extraction yielded 70% of the whole extractable protein. 


2nd 

*» 

i j U 

i* 

n 

*• 

3rd 

ft 

„ 0 

M 

t* 

t* 

4th 


„ 2 

•1 

t> 

M 

5th 

f* 

„ 1 

it 

tt 

»t 

0th 

» 

„ 0*6 

ft 

ft 

It 

7th 

i* 

„ 0-3 

n 

ft 

»» 


In consequence of the above, the numerous single extracts 
made for various experiments, give results which are not 
comparable with one another. 

In order to study the behaviour of these proteins towards 
the difierent reagents, an extract was made from 100 gms. of 
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seeds in 10% sodium chloride solution, which contained 3*05 
gins. of nitrogen. 

(a) To 50 cc, of the extract, were added 10 drops of a 2% 
solution of acetic acid, then heated to boiling in the water- 
bath for some time. The coagulated protein was filtered; the 
filtrate was boiled for some time longer, and the small 
amount of precipitate obtained was added to the first. The 
coagulum, after washing with hot water, was Kjeldahled for 
nitrogen. The filtrate from the coagulated protein showed 
no biuret reaction, indicating absence of peptones. On 
titrating with alkali till neutral to phenolphthalein, no pre¬ 
cipitate was observed. 

( b ) Fifty cc. of the extract were precipitated by a 5% 
tannic acid solution, and kept cool by standing in water; 
after spinning in a centrifuge, and washing with diluted 
reagent, the nitrogen was estimated. 

(c) Fifty cc. of the extract were diluted with water to 
250 cc., and a rapid current of carbon dioxide passed through 
it for some time. The precipitate was separated in the centri¬ 
fuge. The fluid, after further diluting with an equal volume 
of water, was again treated with the gas, when a small pre¬ 
cipitate was obtained, which was added to the first, and the 
nitrogen estimated. The filtrate was further tested by boil¬ 
ing, when a coagulum formed, which was removed, and its 
nitrogen also estimated. 

The results are stated below: — 


Table iii. 



N gma. 

% of the total 
N of seeds 

Seeds, 100 gma contain ............... 

4*51 

3-05 

1- 064 

1*350 

0*851 

0*182 

2- 041 

100- 
67*6 

23-6 

30-0 

18*6 

2-9 

45-8 

Salt-extract contains. 

(a) Coagulum by boiling... 

(6) Tannic acid ppt. .. 

(c) CO, precipitate.. 

Filtrate coagulated by heat. 

Filtrate not coagulated. 
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A second extract was obtained as before, with l6% sodium 
chloride solution, and further precipitations made for com¬ 
parison : 

(a) Coagulation on boiling, (jb) tannic acid ppt., as before, 

(c) Trichloracetic acid added to the extract, which was 
then heated to boiling point, and filtered hot. The filtrate 
was then allowed to cool, whereupon it became cloudy, and 
deposited a further precipitate. On boiling once more, this 
deposit redissolved, and was again obtained on cooling. The 
nitrogen in each was estimated separately. 

(i d) Saturation with sodium chloride till the protein was 
salted out; after remaining some time with excess of salt 
still visible, it was separated by the centrifuge, and its 
nitrogen estimated, (r) Phosphotungstic acid was added to 
the filtrate from the tannic acid precipitation, after acidifying 
with sulphuric acid. In the protein-free filtrate, phospho¬ 
tungstic acid precipitates the basic nitrogen compounds,— 
cholin, histidin, arginin, &e., if present. 

The results are given in the following table: — 


Tablk iv. 



N gms. 

% of total 

N of seeds. 

Seeds, 100 gma, contain. 

4*510 

100* 

Salt'extract contains. 

1*670 

37*0 

(«) Protein coagulated by heat. 

0'448 

9*9 

(3) ,, pptd. by tannic acid. 

0*629 

14*0 

,, „ by trichloracetic hot. 

0*516 

11*45 

Deposited on cooling after (e). 

(d) Protein salted out with saturated NaCl. 

0*075 

1 *65 

0*093 

2*06 

(f) Pptd, by phosphotungstic acid from 
t mtrin nitrate. 

0*317 

71 


Taking tannic acid, which yields the maximum protein* 
precipitate as a standard, it is seen that the protein coagulated 
by boiling is in both experiments considerably less, in fact 
only about 75% of the tannic acid precipitate. This shows 
how imperfectly plant-proteins are coagulated, even on boil- 
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ing for a considerable time. The acid added no doubt pla|jfi 
a considerable part in the denaturing! for if an extract be 
previously neutralised to phenolphthalein with alkali, and 
then boiled, scarcely any coagulation takes place. When a 
1% sodium chloride extract is heated very slowly, coagulation 
begins about 65* G\, and the solution iB distinctly acid. The 
protein has formed a compound with the acids during the 
extraction, and the conditions are then assured for heat- 
coagulation. The precipitate obtained by carbon dioxide in a 
dilute saline solution is now considered to be composed 
entirely of globulins. The extent of dilution necessary is of 
great importance. In this case, 10 vols. of water were re¬ 
quired for complete separation. The nitrogen is equivalent to 
63% of the tannic acid nitrogen. 

Trichloracetic acid is usually stated as a precipitant for 
globulins, albumins, and proteoses. The latter, however, 
may be kept dissolved by boiling and filtering the liquid hot. 
The filtrate, after cooling, deposits these proteoses, which 
may then be separated from the perfectly cold liquid by 
filtration. This small deposit easily redissolved on boiling 
with water, and was as easily recovered by cooling. It 
amounted to 1*6% of the total nitrogen. By saturation of the 
extract with sodium chloride, a very small amount of protein 
is salted out. Finally, phosphotungstic acid was used to pre¬ 
cipitate the basic constituents of the non-protein part. It 
was not used as a protein-precipitant. 

A number of attempts were made to dialyse a solution of 
proteins obtained by salting out with ammonium sulphate, 
but it was not found an easy task to completely prevent the 
changes due to fungoid and bacterial contamination from tak¬ 
ing place, and they had to be abandoned. The proteins on being 
salted out by complete saturation with ammonium sulphate, 
only partially went into solution again, when the precipitate 
was diluted with water. The figures obtained for albumins 
and globulins were, therefore, not reliable, and are omitted. 
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the following table gives an approximate view of the 
precipitation-limits with ammonium sulphate, of the proteins 
present in a 10% salt-extract. 


Table v.— Fractional Saturation with Ammonium Sulphate. 


Nu. 

Salt 

Saturated 

extract. 

Am. Sulp. 

1 

2 co. 

0 cc. 

a 

2 

1 

3 

2 

2 

4 


3 

5 

2 

4 

6 

2 

6 

7 

2 

6 

8 

2 

7 

0 

2 

8 



Each of the nine tubes contained 10 cc. of fluid. Succes¬ 
sively increasing amounts of ammonium sulphate were used, 
and the point observed at which incipient precipitation took 
place. This occurred in No. 7, with six-tenths saturation. 
With a lower concentration, no salting out occurred, and 
above this point the precipitation rapidly increased. 

Quantitative Precipitation by Alcohol .—Alcohol precipi¬ 
tates globulins, albumins, proteoses, and peptones, in the 
order named. Animal-peptones are stated by Mann to be 
partly soluble, even in 96% alcohol, though Kiihne and 
Chittenden observe that the precipitation is much more com¬ 
plete in the presence of salts. As plant-proteins vary con¬ 
siderably in the strength of alcohol required for their pre¬ 
cipitation, the following scries of experiments was designed 
to ascertain if any difference could be detected in the various 
fractions obtained by gradually increasing strengths rf 
alcohol. Por this purpose, a protein-extract was prepared 
with 8% sodium chloride, and filtered clear. 

(a) Of this solution, 20 cc. were plaoed in each of eight 
centrifuge-tubes, and the calculated proportions of alcohol 
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and water added so that, maintaining the same volume cl 
liquid throughout, the strength of spirit ranged from 10 to 
80%. These tubes were allowed to stand over night to 
deposit, then spun in the centrifuge. After decantation of 
the superfluid, the deposits were transferred to small, accur¬ 
ately weighed centrifuge-tubes, washed once with alcohol of 
the same strength, followed by two washings with absolute 
alcohol, and finally with dry ether. The tubes were next 
dried carefully at 50 v C. in the oven, finally at 110* to con¬ 
stant weight, and weighed under exact conditions. The 
contents of each tube were then shaken out into a weighed 
platinum crucible, and the tubes re weighed. The dry white 
powder was incinerated, and the weight of the ash deter¬ 
mined. The weight of ash-free protein was thus obtained. 

(b In a precisely similar series of duplicates precipitated 
under the Bame conditions, as nearly as possible, the moist 
deposits, after washing with alcohol of the same strength, 
were each transferred to a Kjeldahl flask, and the nitrogen 
estimated. 

The details of these experiments are tabulated below:— 


Tablb vi. 


No. 

Alcohol 

present. 

Preparation. 

Wfc. of 
depoeit. 

A«h. 

Aeh. free 

protein. 

Nitrogen. 

Extract 

a2&« 

Water. 


% 

OC. 

oc. 

oa 

gm. 

gm. 

g«5« 

gm. 

1 

6 

20 

6*6 

1(10 

0*0916 


0*0916 

0*0181 

2 

10 

20 

13*6 

93*5 

0*1188 

0*0020 

01166 

0*0164 

3 

20 

20 

27*0 

80*0 

0*1600 

0*0024 

0*1676 

0*0241 

4 

30 

20 

40*5 

66*5 

0*2055 

0*0024 

0*2031 

8*0289 

5 

40 

20 

54*0 

53*0 

0*2450 

0*0050 

0*2400 

0*0835 

6 

SO 

20 

67*5 

39*5 

0*2600 

0*0072 

0*2628 

0*0347 

7 

60 

20 

81*0 

26 i> 

0-2657 

0*0088 

0*2569 

0*0335 

8 

70 

20 

94*5 

13*5 

0*3036 

0*0166 

0*2869 

0*0376 

0 

80 

20 

107*0 

0 

0*3600 

0*0296 

0*3310 

0*0407 


These results are plotted in the accompanying curves, of 
which the ordinates represent—in A, the weights of nitrogen 
in milligrams; and in B, the weights of precipitate in centi¬ 
grams. Abscisses represent the percentages of alcohol present. 
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The nitrogen-curve. A, iwiw e tc i the existence of more then 
-mw distinct protein. The first and least soluble protein 
has begun to precipitate with 5% alcohol, and, at this low 
concentration, nearly one-third of the total protein in the 



extract is precipitated. From tlio initiation, up to 40% 
alcohol, the amount of this protein precipitated is roughly 
proportional to the concentration of the alcohol. At the 
Units of 40 and 60%, distinct changes in the solubility are 
observed, and practically the same amount of nitrogen is 
precipitated. At ths latter stage, both curves rise suddenly, 
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and run approximately parallel to the end. The latter part 
of the curve consists of the protein or proteins most difficult 
to precipitate by alcohol. 

With a concentration of 65% and upwards, of alcohol, the 
gums present in the extract are precipitated with the protein, 
and their influence on the percentage of nitrogen in the latter 
part of the curve is noticeable. The two curves of precipitate 
and nitrogen, however, run approximately parallel through¬ 
out. 

As will be seen from the foregoing Tables, in addition to 
the proteins existing in the saline extracts, there is a con¬ 
siderable amount of nitrogenous compounds in a form other 
than protein. 


( N in form of soluble proteins. 40 % 

N left bi residue of seeds. 16 

N in non-protein form..... 45 


% of the total N in the seeds . 100* 

The following experimental studies are devoted to the eluci¬ 
dation of tho nature of this 45% of the nitrogen of the samfe 
Acacia seeds. The solutions were prepared in different ways, 
and the results are all stated in per cent, of the non-protein 
nitrogen, taken as 100. 

(1) Preparation of the solution —Method (a). The powdered 
seeds were extracted as completely as possible with cold 
water. After filtering, the liquid was concentrated on a 
water-bath to about a litre; the coagulated proteins were 
removed, and the remaining proteins precipitated by tannic 
acid. The latter reagent was removed from the solution by 
lead aoetate, the lead by sulphuric acid and hydrogen sul¬ 
phide, and the excess of the latter by a current of air. 

Method (6). The seeds were extracted as completely as 
possible by hot water, and the solutions filtered. The com¬ 
bined fluids were concentrated, and poured into alcohol, 
making a solution of 80% in strength. After standing over 
night, the proteins were filtered off. The clear alcoholic fluid 
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was distilled, and the remaining aqueous solution diluted 
with water to a definite volume. 

(2) The solution tested by protein-reagents : — 

Millon's reagent,—Very faint positive reaction after 
boiling. 

Heller's nitric acid test,—nil. 

Xanthoproteic, boiling nitric, then ammonia,—ex¬ 
ceedingly faint yellow. 

Ehrlich's diaso-reaction,—doubtful, perhaps slightly 
positive reaction. 

Biuret test,—negative. 

Salicyl sulphonic acid—negative. 

Salicyl sulphonic acid—in filtrate after saturation with 
ammonium sulphate,—no ppt. 

Lead acetate—no ppt. 

Phosphotungstic acid,—large white ppt. 

Mercuric nitrate—bulky white ppt. 

The solution is, therefore, practically protein-free, and the 
reactions of Millon's and Ehrlich's solutions show that only 
a trace, if any, of tyrosin or histidin can be present. A large 
amount of basic substances is indicated by the precipitate 
with the alkaloidal reagent phosphotungstic acid; and this 
may, of course, include certain lesser polypeptides which do 
not contain a biuret reacting group. 

(3) The distribution of the nitrogen .—A solution of the 
nhn^protein nitrogen compounds was prepared by method (a;, 
and examined in the following manner: — 

(i.) The total amount of nitrogen was ascertained. 

(ii.) A portion was set aside under a bell-jar with milk of 
lime, for the Schloaing estimation of ammonia; while another 
portion was distilled with magnesia in a current of steam, 
and the ammonia collected in decinormal acid. The Schill¬ 
ing method gave small and variable results, and star dis* 
carded. When the solution is boiled with magnesia, a very 
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slow evolution of ammonia* begins; it continues slowly, hour 
after hour, and does not seem to come to a definite end in a 
reasonable time. After twenty minutes boiling, about 1 cc. 
of decinormal ammonia had collected; and, after four hours, 
5 cc.; it was then distilling at the rate of 0*4 cc. per hour. 
(In a control, it was found that the whole of the ammonia 
from 0-6 gm. of ammonium chloride was distilled in less than 
twenty minutes, at the same rate of boiling; and required 
over 100 cc. decinormal acid.) One must conclude from this, 
that the ammonia does* not all exist preformed in the solu* 
tion, but is evolved from a substance which slowly decom¬ 
poses by the action of magnesia, when boiled. 

(iii.) The original solution was next treated with phos- 
photungstic acid, and the precipitate of basic compounds 
assayed for nitrogen. A phosphotungstic precipitation wai 
also done on the solution, previously boiled with magnesia for 
four hours. 

(iv.) The phosphotungstic filtrate from the former was dis¬ 
tilled with magnesia, while a part was hydrolysed by boiling, 
for two hours, in 10% HC1, then neutralised, and distilled 
with magnesia. 

(v.) The phosphotungstic filtrate from No. i., was examined 
for amino-groups by the sodium hypobromite method. The 
phosphotungstic acid was removed as barium salt, and excess 
of barium precipitated by carbon dioxide. The nitrogen 
evolved by the hypobromite was measured in a eudiometer. 

The order of the experiments is indicated thus; — 

Magnesia distillation <ii.) — >phosphoUmg.04i.) —>*od. hypobromite (v.) 

Pho.photung.tio (Hi.) -> 

The percentage of nitrogen obtained in each of the above 
determinations, is set out in the following table:— 
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Table vii, 

(i.) Total nitrogen in the protein-free solution, 


N. 

100*0 


(ii.) Ammonia evolved in the cold by lime water. 2*8 

, y distilled with magnesia.. . 9*9 

(iii.) Pptd. by phosphotungstio aoid after distilln. 18*2 

(v.) Hod. hypohrora. in phosphotung.-filtrate after distilln.... 19*3 

Undetermined ... 52*6 


(lii) Phosphotungstic ppt. in orig. solution. 20*2 

(iv.) „ nitrate dlstuled with magnesia. 1*13 

♦, „ hydrolysed and „ . 4*23 


(4) The next series was carried out on a solution obtained 
by method (6), protein precipitated by alcohol. 

The following diagram will serve to show the order of the 
experiments. 

nitrous acid. 

Hydrolysis and distn. — >—hydrolysis and distu. —^nitrous aoid. 
"''"phosphotung. * 

(i.) The solution was hydrolysed by boiling in 8% hydro¬ 
chloric acid, for two hours, neutralised, and distilled with 
magnesia, and titrated every hour. 

Table viii. 


After 1st hour. 8*07% 

2nd . 0*66 

3rd . 0*46 

4th „ . 0*41 


4 hours. 9*8 % of the Nw 

(ii.) The same solution was then hydrolysed a second time 
in 8% hydrochloric acid, for two hours, and the distillation 
with the magnesia repeated. 


Table ix. 


Distilled J hour.... 5*2% 

ft u longer. 1*2 


8*0% of the N, 
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(iii.) The above hydrolysis, with 8% HC1, was accom¬ 
panied by a considerable blackening of the solution, due to 
the formation of melanoidin, After the first hydrolysis, the 
residue in the retort from the distillation was dissolved in 
sulphuric acid, and allowed to stand. The black precipitate 
was filtered off. It contained 4*8% of the nitrogen. 

(iv.) The solution, after these two distillations, was now 
used for the estimation of amino-groups; and, first, the 
sodium hypobromite method was tried, with entirely negative 
results. That is, after acid Jiydrolysis and distillation of the 
ammonia formed, those substances are destroyed, which had 
previously liberated nitrogen gas with this reagent. 

The nitrous acid method of Sachsse and Kormann was 
then applied. 

The apparatus gave the theoretical yield of nitrogen from 
a sample of pure asparagin. Portion of the solution, after 
the first hydrolysis and distillation, was treated by the above 
nitrous acid process, and gave, after all the necessary cor¬ 
rections were made, 65*7% of the nitrogen. The solution, 
after the second hydrolysis and distillation, yielded, in the 
same way, 38-8% of the nitrogen. 

(v.) After the first hydrolysis and distillation, the solution 
was treated with phosphotungstic acid for basic substances, 
and the precipitate contained 141% of the nitrogeto. 

The results obtained from this series of experiments may 
now be tabulated as under: — 


Tabi* x. 

Total nitroien in the protein-free solution. 100 

(i.) Hydrolysea and distilled with magnesia. 08 

(lit) Melanoidin formed by above hydrolysis. 4-g 

(ii) Second hydrolysis, distilled with magnesia... 8*0 

(iv.) Nitrogen evolved by sodium hypobromite .. nil 

Half nitrogen evolved by nitrous add... 88*8 

Undetermined N ... 88 8 

(i.) First hydrolysis and distillation with magnesia.. 9*6 


(v.) Precipitated by phoaphotung, after hydrolysis and distilln, 14*1 


(i.) First hydrolysis and distilln. with magnesia. 9<6 

(iv.) Half Nevolved by nitrous add after hydro!. and distilln. 86*7 
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(5) Seeing the effects of two successive hydrolyses, in de¬ 
composing certain of the constituents, to be so marked, the 
following series was designed to show the effect of varying 
the conditions of hydrolysis. For this purpose, a solution 
was obtained by the method described in paragraph 1 (b), 
and was further treated in the following manner. The liquid 
was made to contain 5% (by weight) of sulphuric acid, and 
a solution of phosphotungstic acid was added till no further 
precipitate formed on standing. The clear fluid was decanted, 
and the rest separated by the centrifuge, the precipitate 
being washed with the dilute reagents. From the fluid, the 
reagentB were removed by baryta in slight excess, and the 
latter by carefully titrating with sulphuric acid, till the 
colour with phenolphthalein was just removed. After filtra¬ 
tion, the clear pale yellow fluid was divided into five equal 
portions for hydrolysis, as follows: — 

a. Boiled for 1 hour with 8% (by wt.) hydrochloric acid. 

b. 2 hour* ,, 8 ,, ,, 

**» »» 4 ,, 11 H 

d» i* 8 »» *• 8 ti it 

,, 15 ,, ,, 25 ,, Hidphul ie acid. 

The hydrolysed fluids were then each neutralised, and 
distilled with magnesia by a current of steam into standard 
acid. The distillate was titrated after every hour, for four 
consecutive hours, and gave the following figures: — 




Table xi. 





a. 

b. 

c. 

<*. 

e. 

After. 1 st hour . 

... 9 41 % 

10*38 % 

11 * 86 % 

13 * 73 % 

24 * 6 % 

». 2 nd ,, 

1*00 

0*88 

0*72 

1*29 

8*2 

tt 3 rd » 

0*72 

0*43 

1 00 

too 

2*3 

M till », 

0*72 

0/43 

0*28 

0*43 

0*9 


"TTS 

12*10 

13*66 

” 16*45 

31 * 0 % 


per cent, of the non-protein N in the extract. 

the above extract, after phosphotungstic acid 
precipitation, the process of hydrolysing decomposes some of 
the constituents, with the liberation of ammonia. The 
quantity of ammonia set free increases with the length of 
time the solution is boiled, and also with the strength of the 


8 
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acid used. Secondly, the titrations, after distilling for four 
hours, are still yielding much ammonia, and, no doubt, 
would have continued for many hours longer, so that even 
the last result of 31% is not at all the maximum figure 
obtainable. 

Thirdly, the ammonia which distils is not all preformed in 
the solution; after the first hour, all preformed ammonia 
must have been evolved, and the solution, by the continued 
boiling with magnesia, still liberates ammonia slowly, and 
in gradually lessening quantity. This is not characteristic 
either of amides or amino-acids. 

However, the residual fluids in the distillation flasks were 
now examined for compounds possessing the amino-group. 
The apparatus for the nitrous acid method of Sachsse was 
used as in a former operation. In the majority of these 
determinations, no nitrogen was evolved. In a few, a small 
amount only was obtained, which would account for less 
than 0*5% of the non-protein nitrogen. 

The same residual fluids, after distillation with magnesia, 
were next submitted to the Sorensen* titration. 

In this, the solution is titrated with one-fifth normal 
sodium hydroxide, before and after treatment with neutral 
formaldehyde. In the first stage, free acid and also those 
carboxyl groups which are distant from an amino-group are 
neutralised; and, in the second stage, the formaldehyde 
removes the amino-group, and with it disappears the pro¬ 
tective influence of the latter on the a carboxyl-group, there¬ 
by making the carboxyl-group available in the second 
titration. 

Residt *.—Solutions n, h f c , d , e, when titrated, were 
found to be neutral. After addition of the formaldehyde 
solution, they still remained neutral. From these results 
we should conclude that compounds containing the amino- 
group were absent. 


• Bioohenv Zeitsch. 7, 1907, s,4B. 
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The solid content of the protein-free extract .—A portion 
of No. 4 extract, after precipitation of the proteins with 
alcohol, was taken, to ascertain the amount of total solids 
present in it. Fifty cc. were*evaporated in vacuo over sul¬ 
phuric acid at ordinary temperature, and dried, over CaCl x , 
in a vacuum desiccator, to constant weight. The residue was 
equivalent to 20%, by weight, of the seeds. A larger volume 
also was evaporated at a gentle heat to a syrup, then put 
aside for some time to crystallise. After the lapse of a few 
weeks, it was still a clear yellow syrup showing no signs of 
crystal-formation. However, on examining it some months 
later, with a lens, it was observed to contain numerous 
tyrosin-like clusters or groups of radiating needles. These 
minute crystals did not possess the opaque white appearance 
bo characteristic of tyrosin, and gave a negative Millon 
reaction. The residue was then a tough and horny mass. 

Another portion of the same solution, No. 4, was precipi¬ 
tated by mercuric nitrate. From the precipitate, the 
mercury was removed by hydrogen sulphide, and the liquid 
evaporated, at a very gentle heat, to a syrup, then set aside. 
After standing many weeks, no crystallisation had taken 
place, the substance remaining as a clear dark syrup. 

A part of the same solution, No. 4, was then examined for 
lipoids, by shaking out with pure ether, a number of times. 
The ethereal liquid was dried with calcium chloride, then 
evaporated to dryness, and the residue weighed. It amounted 
to 0*546%, by weight, of the seeds. By assuming the whole 
of this ether extract to be lecithin (which contains 178% of 
N), the nitrogen required would be 0-0097, a quantity which 
amounts to just 0*48% of the non-protein nitrogen. It may, 
therefore, safely be concluded that the possible lecithin- 
nitrogen does not exceed 0*5% of the whole non-protein 
nitrogen present. 
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Discussion of Results. 
i. The Proteins. 

Solubility .—The seeds of Acacia pycnnntha contain 4-5% 
of nitrogen, partly in the form of protein, and partly as 
other nitrogenous compounds. Table i. shows that, of the 
total nitrogen, over 70% can be extracted from the seeds by 
water, and 13% by sodium chloride. By extracting as com¬ 
pletely as possible with 10% salt solution, and treating with 
a 5% tannic acid solution, the proteins precipitated corres¬ 
pond to 40% of the nitrogen, and the filtrate contains 45% 
nitrogen as non-protein compounds. The solubility of the 
proteins in salt-solution is greatly increased by nearly neu¬ 
tralising to phenolphthalein. In Table ii., are given the 
relative amounts of protein extracted by sodium chloride 
from 1 to 10%, alone, and with alkali added till nearly 
neutral. 

Alone. With 01 % alkali. 

Sodium chloride 1%. 5 8 

10%. 8 10 

Sodium hydroxide 0 1%. 8 

The same amount is extracted by 0*1% alkali as by 10% 
salt. 

An extract of the seeds in 10% salt-solution filtered clear, 
slowly becomes acid to litmus, and deposits protein on stand¬ 
ing. According to Osborne, an insoluble salt is formed of the 
basic proteins with the free acid of the extract. 

Action of variom precipitants .—Prom a 10% salt-extract, 
the following reagents precipitate the proteins in decreasing 
amounts, in the order given, and in the following relative 
proportions: — 

Tannic acid .. . 14* % of the total N 

Trichloracetic acid. 4 .. II *5 

Heat coagulatJon . 10' 

Carbon dioxide. 9 * 

Sodium chloride saturation. 2' 

A 5% tannic acid solution was added to the 10% salt-extract 
till no further precipitation took place, avoiding excess. The 
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solutions were kept cool by standing in water. This reagent 
precipitates the largest amount of protein, and the filtrates 
wore biuret-free. With regard to the nature of this protein, 
the following authorities are quoted: — 

8ebelien, # 188*9, prepared proteins by salting out egg-albumin, 
casein, etc., and found that these were completely precipitated 
from solution by tannic acid, giving nitrogen-free filtrates. He 
used a solution of tannic-acetic acids and alcohol. 

Eftront, f 1899, showed that the end-products of peptic diges¬ 
tion of fibrin escape precipituition with tannic acid, and that, 
besides peptones, noiuc albumoses remain in solution. 

NmmieistcrJ states that this reagent precipitates all proteins, 
including proteoses and peptones. 

8imon,§ separated the total proteins of milk completely by a 
solution of tannic-acetic acids and alcohol, hut found that, with 
tannic acid alone, quantitative results could not be obtained; also 
that good results ensued only when sufficient inorganic salts were 
present. 

Hedin, || 1904, by using a tannin-salt-acetic acid solution, 
showed that the amount precipitated varied with the concentra¬ 
tion of the protein-solution; and further, that the tannin-filtrate 
contained peptones and lower products of digestion. 

Mack,II 1904, after preparing pure? peptones by 8iegfried> 
method, showed tliat they were precipitated from strong solutions 
by tannic acid, the precipitates being soluble in acetic acid. 

Winterstein and Bissegger**, 1906, used the tannic-acetic acid* 
alcohol-mixture to precipitate the total protein of cheese-extracts, 
and found that the results were influenced by the amount of 


* Skbbuicn— Zeit. physiol. Chet*. 13, 1889, 135, 
t BfiraoNT—Chem. Ztg., 94, 1899, 770, 788. 
t NKCM«f8T«H—hehrb. d. physiol. Chora, it, 234. 
8 Simon— Zeit, physiol Chem. 33, 1901, 470. 

(( Hktmn—J ourn. Physiol 30, 1904, 156, 195. 

IT Mack—Z eit. physiot. Ghem. 42, 1904, 269. * 

## WlNTXRSTXIN U. Bie&KQGKR. — ibid. 47, 19p6,36. 




118 THK R6LK OF NITROGEN IN PLANT-METABOLISM, iii,, 

tannic acid u»cd, and that the presence of sodium chloride makes 
separation more complete. 

Mey * f 1906, found, in the tannin filtrate from peptic digests, 
numerous peptone-like substances giving the biuret reaction. 

Bigelow and Cook f, 1906, by numerous experiments, deter¬ 
mined the conditions of maximum precipitation for Witte’s 
peptone to be concentration of tannic acid 5%, sodium chloride 
15% f in the final solution in which precipitation is made. This 
gave the maximum precipitation#of proteins, and separated 94% 
of the nitrogen of Witte's peptone. This reagent precipitated 
proteoses and peptones at 12°C. 

. Huzuki J, 1907, employed a tannin-salt solution in his experi¬ 
ments on germinating seeds, to separate total proteins, including 
peptones. 

Bialosuknia §, 1908, and numerous other workers in plant- 
proteins, measure the activity of proteolytic enzymes by the 
increase of nitrogen in the tannin filtrates. 

These references suffice to show the uncertainty which 
existed with regard to the completeness of the precipitation 
by tannic acid. There is no doubt concerning the true pro¬ 
teins, as Sebelien showed, their precipitability being complete 
when the correct conditions, as to the amount of reagent and 
concentration of protein, are found for each case, condi¬ 
tions which vary with the nature of the protein. But, in 
dealing with protein-derivatives, there is now sufficient 
evidence to show,, that many of the polypeptides are redis¬ 
solved by excess of the reagent, so that the filtrates may give 
a positive biuret reaction. Since the polypeptides may exist 
in decreasing molecular magnitude, from the very complex 
to the simple dipeptidee, it would appear useless to fix any 
limits as to which are, and which are not precipitated. But 
it is quite certain that the smaller members are soluble. 

# MKY~iWtf. 48, 1906,61. 

+ Bioslow 4 Cook— Jonrn, Amer. Ghent. See. 2$, 1906, 1465. 

t Suzuki— Jo urn. Biol. Chem. iii,, 1907, 986. 

§ Bialosuknia— ZeiL physio), Chem. 56, 1906, 487. 
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The trichloracetic acid figure is lew than that for tannic 
acid, Most proteoses and peptones are soluble in this reagent. 
Distinct evidence of proteoses is given in Table iv., by the 
deposit formed on cooling the hot filtrate j this deposit redis- 
solves on heating. Proteoses are only partially precipitated 
by excess, dissolve on boiling, and re-appear on cooling, 
while peptones are not precipitated,* 

The protein coagulated by boiling the salt extract, slightly 
acidulated with acetic acid, is considerably less than the 
tannin-precipitate. The results of Osborne, Chittenden and 
Mendel f, show that coagulation of reserve-proteins of 
seeds is always incomplete, and that their behaviour is 
wholly different from that of animal-proteins. On this 
account we cannot designate the uncoagulable protein, which 
is precipitated by tannic acid, as proteose and peptones, 
which is so often done in the separation of animal-proteins. 

Carbon dioxide precipitates a little over one-half (63; ) 
the amount obtained by tannic acid. This probably represents 
the actual globulins present. 

A very small quantity only is obtained by complete satura¬ 
tion with sodium chloride. 

By fractional salting out with ammonium sulphate, pre¬ 
cipitation begins with six-tenth's saturation. The globulins, 
which are most readily salted out, appear first; and since we 
have seen that carbon dioxide shows the presence of at least 
63% of globulins, they must constitute the whole of the 
seven-tenth's fraction, and part of the eight-tenth's. All 
the work done on the globulins, up to within a few years 
ago, was bajed on the fact that globulins were defined as 
those proteins ivbich could be salted out by half-saturation 
with ammonium sulphate—a definition very far removed 
from the truth, and according to which ■ the extract would 
contain no globulins at all. 

* Martin, C. J M Journ. Physiol. 15, 1894, 878. 

+ Journ. Physiol. 17, 1891, 48. 
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By quantitative precipitation with alcohol, in increasing 
successive concentrations, a differentiation occurs into at 
least two distinct proteins. The precipitation of the first 
runs approximately proportional to the concentration of 
alcohol, from the commencement to 40%. From 40 to 60% 
the nitrogen is nearly constant, and a second protein is 
indicated at 60% concentration, by the sudden change in the 
solubility of the precipitate, and the increase in amount of 
nitrogen. 

ii, The non -protein Nitrogen Compounds 

The experimental work may be grouped under the follow¬ 
ing headings:— 

A. —Preparation of a protein-free solution containing 
other nitrogen compounds, and proof of absence of protein. 

B. —Distillation of free ammonia in the solution. 

C. —Hydrolysis by dilute acids under a reflux condenser, 
and subsequent distillation with magnesia, by Sachsse’s 
method for amides. 

D. —Continued and drastic hydrolysis, involving decompo¬ 
sition of substances which yield more ammonia than C. 

E. —Precipitation of basic constituents with phospho- 
tungstic acid. 

, —Examination for compounds containing the aniino- 

group. 

A.—The non-protein nitrogen solutions are obtained by 
two methods, (a) Cold saline extracts are precipitated by 
tannic acid, lead acetate, and hydrogen sulphide, (b) Hot 
distilled water extracts are precipitated in 80% alcohol. The 
alcohol containing the non-protein constituents is distilled 
under reduced pressure, the aqueous residue diluted with 
water, and filtered. Evidence is shown that these solutions 
are practically protein-free. The solutions contain no nitrates 
and no alkaloids, and when distilled no nitrogen is found in 
the distillate. 
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B. —Ammonia is obtained from all the extracts by distil¬ 
ling with magnesia in a current of steam. Zymolysis during 
the extraction of the seeds, with its consequent liberation of 
ammonia, is entirely excluded in ihethod (b) by boiling. 
That this ammonia is actually free in the extracts, is doubt¬ 
ful, since the desamidising enzymes of seeds do not become 
active till germination begins. There remains then the 
probability that compounds are present, which decompose 
with great ease by distilling with magnesia. In support of 
this, we have (in Table vii., iv.) the result of a distillation, 
following the removal of all pre-existing ammonia, and other 
basic compounds, with phosphotungstic acid: ammonia is 
formed as before. Again, when distilled directly (Table 
vii., ii.), and after hydrolysis with dilute acid (Table x., i.) 
practically equal quantities are obtained in the same time. 

C. —By hydrolysing with dilute acids, amides split off 
ammonia with great readinoss, which distils off rapidly with 
magnesia. In Tables viii. and xi.a, the minimum figures are 
obtained under conditions well known to yield the whole of 
amide-ammonia. These are about 8-10% of the non-protein 
nitrogen, and would represent about 2 % of asparagin in the 
seeds. On the other hand, when the attempt is made to 
isolate amides by Schulze's method with mercuric nitrate, 
only 4 syrupy residue is left, which shows no crystallisation 
on long standing. Again, the magnesia distillations, instead 
of coming to a sharp finish, apparently go on for some con¬ 
siderable time, evolving ammonia (Table xi.), as if it were 
gradually formed by the slow "decomposition of substances 
other thad rraides. In consequence, the invariable pro¬ 
cedure of ascribing to amides, this ammonia obtained by 
Sachsse's process, can certainly not be applied here, 

D. —By increasing the duration of hydrolysis, and strength 
of acid, the decomposition is accelerated, with an increased 
liberation of ammonia. Boiling with 25% sulphuric acid, for 
16 hours, results in the formation of 31% of ammonia- 
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nitrogen. Even after this powerful treatment, the ammonia 
distillation is drawn out for some hours, as is seen hi 
Table xi,, e. 

E. —The pliosphotungstic precipitates, when dissolved, and 
the reagent removed with barium hydroxide, begin rapidly 
to decompose; and, within a few days, considerable volumes 
of trimethyl amine are liberated. ThiB strong evidence of 
the presence of cholin is partly confirmed by subsequently 
obtaining the characteristic haemin-like crystals of cholin 
per-iodide, which are recognised under the microscope in 
abundance. That this free cholin has not its origin in 
lecithin or other lipoids occurring in the extract, is seen from 
the small amount of lecithin, 0*5%, obtained by ether-extrac¬ 
tion. Both cholin and betain have been identified by 
Schulze in leguminous seeds. 

The same solution gives, with silver sulphate, a consider¬ 
able precipitate containing xanthin-bases, and, after satura¬ 
tion with baryta, a precipitate which probably contains 
arginin. The total nitrogen-value of these basic compounds 
is 20% of the non-protein nitrogen, but when the phospho- 
tungstic precipitation follows hydrolysis, only 14% is ob¬ 
tained. The difference is mostly accounted for by the forma¬ 
tion of a large amount of raelanoidin, which is explained by 
Sanauely* as probably due to the association of the nitro¬ 
genous compounds with carbohydrates present in the solution, 
and their oxidation during the hydrolysis with acid. 
Schmiedebergt noticed also that xanthin bases and carbohy¬ 
drates gave rise to melanoidin, when boiled with acids. 

F. —In the examination of the solution for compounds 
containing the amino-group, the following results were 
obtained: — 


* Hofmeister’* Beltr&ge, 1902, *,305. 
t Arch, t exp, Path. u. Phatmak., 43, 1399, 8.57, 
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Bodium . Nitroua 
; liypobrora. N. Acid N. 


AfUr 

1. Magnesia di«t. + phoapholung. acid. 

2. Hydrolysis aud distillation. 

8. Hydrolysis + hydrolysis aud distilln.-. 
4. Pbosphotung. + hydrolysis aud distilln. 


i" 

18*8% i 

nil j 


65 7 
38 8 
0-0*5 


% of the 


nun-proi. N. 


Of the compounds known to evolve nitrogen gas with 
sodium hypobromite, ammonia and basic compounds are 
excluded in 1, and only certain amides are left to represent 
the 19-3% of nitrogen. In 2, amides also are excluded and 
no nitrogen was obtained. Although the two plant-amides, 
asparagin and glutamin, do not evolve ammonia with hypo¬ 
bromite till hydrolysed with dilute acids, yet this does not 
exclude the existence of other compounds in which the 
amino-group is in a less stable position, and which would 
evolve ammonia, like urea, allantoin, etc., with this reagent. 
It is significant that the nitrogen in 1, and that obtained by 
Sachese's method after prolonged hydrolysis (Table xi. d), 
and which has been already discussed as a possible amide- 
figure, are approximately the same. This reagent does not 
liberate nitrogen from amino-acids. 

Nitrous acid, on the other hand, decomposes almost all 
aminorgroups with evolution of nitrogen. After hydrolysis, 
such compounds must be present, representing the high figure 
in 2. After a double hydrolysis, the nitrogen evolved by 
nitrous acid is reduced to about one-half, and, following 
phosphotungstic acid and hydrolysis, no nitrogen is obtained. 

Amino-add** —Van Slyke* found that no nitrogen wAs 
evolved from prolin or glycin anhydride which contain the 
iminQ'group; also that guanidin, creatin, and the amide- 
group of asparagin, do not react. Slyke and Hartf have 
shown that amino-acids, boiled with magnesia, do not evolve 


# Jonrn. Btol. Ohem. 7, 1910, p. xxxiv. 
t Amor. ohem. Journ. 39, 1908, 168. 








124 THK UdLE OF NtTKOKKN IN PLANT-AIKTAHOLISM, ill., 

ammonia. Kruger and Schmid* heated amino-acids with 
concentrated sulphuric acid at 160° C., and showed that no 
ammonia was given off on distillation with alkali. Now 2 
and 3 show that the nitrogen is obtained from compounds 
which are rapidly decomposed by hydrolysis, and 4 that, 
after removal of basic compounds, the hydrolysis and distil* 
lation remove these readily decomposable compounds almost 
entirely. We can, then, only conclude from the above that 
amino-acids are not present,'* or exist in very small amounts 
(See 4) in the non-protein nitrogen solution. This conclu¬ 
sion is confirmed also by the formaldehyde titration. 

This slow decomposition, with formation of ammonia, is 
characteristic of certain groups of organic compounds. 
Erdmann t has shown that compounds containing the nitril 
grouping, when heated with sulphuric acid; form amines, 
and finally ammonia. 

EmbdenJ found that cystin gives off ammonia, when boiled 
for a long time with magnesia; and Mathews and Walker^ 
that it oxidised spontaneously in alkaline solutions, setting 
free ammonia. Neuberg and Mayer|| crystallised cystin in 
radiating bun<d*cs of needles like tyrosin, 

JollesH by slow oxidation of plant-protein, at ordinary 
temperature, obtained urea 50%, nitrogen in phosphotungstic 
acid precipitate 20%, and in filtrate 30% of the total nitrogen. 
The urea originates in the—CONH—and—CONH^ groups 
of the protein molecule, and is analogous with the breaking 
down and oxidation of proteins in the organism. 

Plimmer**, by oxidising albumins, obtained hydrocyanic 
acid, and he states that it arises from the glycin and aspartic 


* Zeit. physio). Cham 30, 1000, 556. 
t Exdmann—J ouro. Biol Chem. 8, 1010, 41. 

Z f&MBOHS—Zeit. physiol Chem. 33, 1900, 06. 

| Mathkvys k WALKiea— Journ, lilol. Chew, 6, 1000, 389 
I! Nkcbkro k Matkk—Z eit. phyaiol Chem. 44, 1905, 472. 
% 32, 1900, 301 

** Pmmmkh— Journ. Physiol 32, 1001, 61, 
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acid. Maly* and others also obtained oxidation-products of 
proteins, which were not precipitated by tannic or phospho- 
tungstic acids, gave no Mill on or xanthoproteic test, but a 
positive biuret. These products, heated with alkali, evolved 
large amounts of ammonia; after hydrolyses, they yielded 
amino-acids and ammonia, and gave off nitrogen when actod 
on by nitrous acid. 

Plants and seeds contain protease and oxidase ferments, 
and, therefore, it is not improbable that the above oxidation- 
products are present in the non-protein solution. 

I'nlypeplide *.—Swirlowskif submitted protein to hydro¬ 
lysis with 0*5'/' hydrochloric acid, at 37° C for six months. 
The phosphotungstic filtrate then contained 27% of the nitro¬ 
gen, and no amino-acids could be obtained, until hydrolysed 
by strong acids. These polypeptides gave only the biuret 
reaction. 

We have now seen that both tannic and phosphotungstic 
acids may not precipitate the smaller polypeptides. If we 
assume the presence of these in the Acacia solutions, then (1) 
we know, from the negative Millon test, that the tyroein 
nucleus is not a constituent. (2) It is more difficult to ex¬ 
plain the absence of the biuret reaction ; though it is just 
possible that the biuret-yielding group is absent, it is more 
likely that, with these particular polypeptides, the reaction 
is not reliable. (3) By ordinary hydrolysis, only small 
amounts of ammonia would be set free, certainly not suffi¬ 
cient to account for the large amount obtained. On the other 
hand, if oxidation has also taken place, then, as has already 
been shown, oxidation-products could be slowly formed, 
which would provide large amounts of ammonia on distilla¬ 
tion. (4) By the severing of imino-linkings in the poly¬ 
peptide hydrolysis, amino-groups would certainly appear, 


* MAtr-SiUber. Wien. Akad. 1889$ MonaUhr. 1889. 
t Znlt. physiol. Ch«n, 48, 1906, 262. 
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which ought to be detected by the nitrous acid method. The 
latter, however, gives no nitrogen after the phosphotungetic 
precipitation and hydrolysis, and this result may be inter¬ 
preted, either as proof of the absence of polypeptides, or 
that, by steric hindrance, the reaction is made exceedingly 
slow. 



THE ROLE OF NITROGEN IN I*LANT META BOLISM. 


Part iv.—T he Nitrogen of Ripening Seeds. 


By James M. Petrie, I). 8c., F.LC„ Linnkan-Maclkay 
Fellow of the Society in Bio-Chkmibtry. 


(From the Phytnofoyical Laboratory of the University oj 
Sydney.) 

The investigations of Eimnerling, Wassilieff, and Schulze 
have led to the assumption that, during the ripening of 
seeds, organic nitrogen compounds are transferred from 
other parts of the plant, principally the green leaves, to the 
seeds. As the protein-content of the seeds rapidly increases 
during the progress of ripening, it is, therefore, assumed 
that, in the process, the synthesis of proteins has taken 
place, that the protein is formed where the carbon-asaimila- 
ti6n is most active, and that it does not accumulate there, 
but is transferred to the growing parts of the plant. 

It is obvious, since the proteins occurring in the sap of 
plants possess entirely different properties, both physical and 
chemical, from the proteins which are stored as reserve-food 
in the seeds, that a change must take place in the constitution 
of the former. Now we can conceive of this change only as 
one of cleavage along the same path as in artificial hydrolyses, 
and having as end-products the amino-acids. But there are 
also formed numerous intermediate products, the polypep¬ 
tides, diminishing in complexity, from the very slightly 
altered metaprotein downwards, and including the albumoses 
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and peptones. Then ammonia is always set free as the 
result of the cleavage of protein. 

There is invariably formed in the leaves of plants, by a 
secondary action, a group of substances not found in artificial 
hydrolysis, viz.—the amides, glutamin and asparagin. They 
are formed from ammonia and carbohydrates, and hence the 
ammonia never accumulates in the plant under normal con¬ 
ditions. This cleavage of protein is the work of the protease 
ferments, which have been shown to have a wide distribu¬ 
tion in plants. * 

The soluble cleavage-products are carried to the growing 
seed, where the protein is regenerated, probably by the 
reverse action of ferments, since both protease and erepsin 
have been found in unripe seeds* ; and it has been shown 
that the same ferments are able both to hydrolyse and 
synthesise proteins under suitable conditions.f Emmerling* 
and others were led, by their results, to the view that the 
amides were the principal material for the synthesis. 

Now the only amides yet discovered in plants are those 
of aspartic acid and glutaminic acid, and these are only 
two out of about twenty known hydrolytic products of plant- 
proteins. It is, therefore, incomprehensible how the entire 
molecule of the protein can be synthesised chemically from 
amides. We must rather look for an interpretation based 
on our present knowledge of the protein-chemistry; and, 
first, when we consider the manner in which the hydrolysis 
of proteins is brought about by enzymes in vitro, we find a 
large proportion of those first cleavage-products, met a* 
proteins, albumoses, peptones, and the larger polypeptides, 
with only small amounts of amino-acids. Then we should 
expect to find these substances in the translocating material 
of the living plant. 


* Zalkski—B er. Bot. <3«s. 23* 
t TAYiAm-Journ, Biol. Ch«m, 3, 1907, p.87. 

Bjuilaford Robkrtson— ibid, p.95. 

X Landw. Veraucha-Stat. B.S4, 1; B.54, 215. 
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Albumoses and peptones were identified in plants by 
Schulze* and Neumeisterf in 1894, and in the unripe seeds 
by Frankfurt}, Nedokutschajeff§, and Zaleski^I. 

It seems most probable, then, that the highly complex 
globulins and albumins of the seed-reserves are formed, in 
great part, from these proximate cleavage-products which 
are still to be recognised as simpler proteins. 

There is no doubt, however, that amino-acids also exist in 
the ripening seeds, for Wassilieff** has identified, in unripe 
seeds of Lupinus, arginin, histidin, phenylalanin, valin; 
and Schulzett found, in addition to the above, tyrosin and 
lysin in unripe seeds of Pisurn sativum, but these amino- 
acids were found only in very small amounts. It is most 
probable that they are the result of very slow hydrolysis of 
the proteins in the seeds, by the ferments present. 

Accompanying those essential cleavage-products in the 
plant-sap, there occur the cleavage-products of other sub¬ 
stances set free in the metabolism, Buch as cholin, betaiu, 
trigonellin, vernin, allantoin, purins, nucleins, etc. These 
are also conveyed to the ripening seed, and are deposited 
there, with the protein. They are estimated in the analyses 
with the nonprotein-nitrogen compounds ; and, as far as we 
know, are unsuitable material for the protein-synthesis. 

As the seeds ripen and the total nitrogen-content increases, 
there occurs a relative change in the distribution of the 
nitrogen* as designated by the terms protein- and nonprotein- 
nitrogen respectively. 

In order to interpret this change, the following are 
selected from a teries of experiments carried out at the be¬ 
ginning of 1909, on the ripening of seeds. 

# Journ. prak. Chetn. B. 27, 368; 32, 449. 
t Zeit. f. Kiol B. *H. 
t Land*. V«rsttoha. B.47, 433. 

| Vamiohft.SU t. 1902, 1903. 
f Ber. d. Bet Gaft. 23, 

* # Juurii, exp. LandwirUchait. (run.) 1904, 8.34. 
tf Belt, physiol. Cham. 68,1910, 8.431, 

9 
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A. —Experiments with Vicia $at%va t 

The pods of the Wild Tare, Vicia sativa, growing in the 
open fields, were collected in March, and in widely different 
stages of their development. 

Stage 1.—Very immature seeds, small, soft and green; 100 
of these seeds in the fresh, moist state, with skins, weighed 
0-9 gm. 

Stage 2.—Older seeds, larger^ soft and green; 100 of these 
weighed 31 gms. 

Stage 3.—Very ripe seeds, dry, hard and black; 100 of 
these seeds weighed 1*7 gms. 

Method of experiment ,—The material collected was imme¬ 
diately brought into the laboratory, and the seeds separated 
from the pods. The weight of one hundred mpist seeds was 
found; and amounts of the entire seeds, with skins left on 
and in their original fresh moist condition, were weighed out 
for the experiment, within ten minutes of their separation 
from the plants in the field. About 0*5 gm. was taken for 
the estimation of the total nitrogen, by Kjeldahl's method; 
the seeds were dropped into a flask, with HgSO^, and heated, 
with addition of potassium bisulphate, and with copper sul¬ 
phate as an accelerator. The heating was continued for six 
hours, and the ammonia distilled in the usual way. 

A weighed quantity was next crushed in a mortar, and 
quickly transferred to a flask, with about 500 cc. of distilled 
water; heated on a water-bath at 80* 0., for two hours; and 
the fluid decanted through muslin. After adding another 
half litre of water to the flask, the extraction was continued 
for one hour; after which, the fluid was poured off, and the 
operation repeated twice, in all four extraction*. The residue 
of insoluble material in the flask, was then pressed in the 
filter-cloth, and discarded. The combined fluids were then 
measured, and filtered clear through filter-paper, and a 
definite amount evaporated, on the water-bath, to a small 
volume; this was poured into alcohol, making the liquid up 
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to a strength of 85% spirit. After heating to 70°, then 
allowing to stand till cold, the precipitated proteins were 
filtered off. From an aliquot portion of the filtrate, the 
alcohol was distilled off, and the nitrogen of the residue 
estimated by KjeldahPs process. This is designated the 
non-protein nitrogen. 

It is not assumed that this separation of proteinB is com¬ 
plete, indeed it is almost certain that the simpler polypeptides 
remain unprecipitated, and are included in the nonprotein 
nitrogen solution. The complete separation of proteins from 
such mixtures, is & matter of very great difficulty. 

The results of the determinations are here tabulated : — 


Tam,k i. 

100 gma. of fresh seeds of Ficio wttim contain 

Stage Protein-N. Nonprot.-N. Total N. 

1 l*088gm& 0*702 gm. 1*790 gins. 

2 W29 0*541 1*670 

3 4*845 1*065 6*480 


The results here show that, in 100 gins, of the very young 
seeds, containing 1-79 gins, of total nitrogen, the protein- 
nitrogen is 1-088 gms., and the nonprotein-nitrogen 0-702 gm. 
In the second stage of their development, the protein - 
nitrogen has increased to 1-129 gms. : the nonprotein-nitrogen 
is 0-&41 gm.; and the total nitrogen is slightly less than in 
Stage 1. In the perfectly ripe seeds, the total nitrogen has 
increased to 5-43 gms., and consists of 4-345 gms. of pro¬ 
tein* and 1*085 gms. of nonprotein-nitrogen. 

By comparing the same number of seeds in each case, the 
absolute amount of nitrogen, in the two different forms, be¬ 
comes at once apparent. Table ii. shows the contents of 100 
seeds in the same three stages of development. 

Tad&k if. 


i Medi of Vida sativ* contain 
Stage Weight Protein-N, 

1 0*9 gm«. 0*010 gm. 

% 3*1 0*036* 

3 It 0*076 


Nonprot.-N. Total K. 
0 *006 gm. 0*016 gm. 

0*017 0*053 

0*019 0 005 
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During the ripening of the seeds* the total nitrogen has 
increased about six times. In the first stage* the seeds con¬ 
tain 10 mgs. of protein-nitrogen. In the second stage, there 
have been added, from external sources, 26 mgs. and 11 mgs., 
respectively; and, in the final stage of development, the 
perfectly ripe seeds have received a further increment of 
40 mgs. and 2 mgs. of each, respectively. 

In Table iii., are given the relative amounts of the 
protein- and nonprotein-nitrogen in per cent, of the total 
nitrogen, where it is seen 'that the protein-ratio increases, 
while the nonprotein simultaneously diminishes, throughout 
the same stages of development. 

Tabuc iii. 

Table ii. expressed in per cent, of total N j— 


Stage 

2 

3 


Protein-N. 

<«*% 

68*0 

80*0 



Conclusions .— From these results we may draw the con¬ 
clusion that, with the entrance of nitrogenous substances into 
the seeds, there is a simultaneous increase in the amounts of 
both protein and nonprotein nitrogen-compounds, the mature 
seeds containing the largest amount of each. There is, thus, 
no evidence thAt nonprotein-nitrogen has been transformed 
into protein-nitrogen, but rather that the nonprotein-nitro¬ 
gen, at least in part, is represented by a residue of unsuitable 
material left in each case # . If the latter consisted of plastic 
material available for the protein-synthesis, we should expect 
it, in the perfectly ripe seed, to be almost entirely consumed. 
On the contrary, in all ripe seeds that have hitherto been 
examined, there still remains a considerable residue of non¬ 
protein-nitrogen, and this condition remains practically un¬ 
altered throughout the dormant state. 

In a previous paper (Part ii.)t a number of such deter¬ 
minations are given, showing the amounts of protein- and 
nonprotem-nitrogen in various seeds. 


• Anita p,I20 

t Pstrib—T hsae Frooeedfttgs, IMS, xxxiii., p,842. 
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As to the function of the pods in the Leguminosas, there 
is some evidence that they act as stores for reserve-material. 
Schulse and Winterstein* have shown that, during the ripen¬ 
ing of Pimm sativum , protein-decomposition takes place in 
the pods, and the soluble material is transported to the seeds, 
as the latter ripen, till, in the end, only 30% of the original 
protein- and 8% of the original nonprotein-nitrogen are left. 

Not only does this transference take place while the pods 
are growing on the plant, but also after their removal from 
the stem they continue to supply material for the formation 
of protein to the enclosed seeds. The results of an experi¬ 
ment to prove this point are given below. 

B. Experiments with V i cm f ah a. 

Broad beans, Vicia fab a, were grown in an experimental 
plot. The pods were collected at about the middle period of 
their growth, and examined, with the object of determining 
whether any change in the distribution of the nitrogen in 
their seeds took place, when these were left for a definite 
time, enclosed in the isolated pods. 

Three stages were arranged as follows: — 

Stage 1. Beans collected, aud immediately examined for 
protean- and nonprotein-nitrogen: 100 beans weighed 

22 6 "gins. 

Stage 2. Beans left two days in the pods, then examined: 
100 beans weighed 66*7 gms. 

Stage 3. Beans left five days in the pods, then examined: 
100 beans * weighed 63*5 gms. 

The unopened pods were left in a moist atmosphere, under 
a bell-jar, for a given time; the seeds were then removed 
from the pods, and, with their skins on and in the moist 
condition, the weight of one hundred was ascertained. The 
methods of extraction and nitrogen-estimation were the same 
as "those given in A. 


• Zt it. Physiol. Ghem. 66, 1910, «.4S1. 


134 thk h6lk of nitrookn in plant-metabousm; iv., 

Th© following are the tabulated result® of the experiment: 

Table iv. 

100 gm», of freah Picwi jaba B«ed« contain :— 

Htoge. Protoin *N. Nonprot.-N. Total N. 

1 0*950 gm, 0 340 gm, 1*290 

2 1124 0 186 1*310 

3 1*476 0*174 1*660 

The seeds, when examined at once, contained 1*29% of 
nitrogen, composed of 0*95 in form of protein- and 0*34 in 
form of nonprotein-compounda. After two days, Stage 2, 
the total nitrogen was 1*31%, distributed in the form of pro¬ 
tein 1*124, and other forms 0186. In Stage 3, after 5 
days in the isolated pods, the total nitrogen had increased 
to 1*65%, and included 1*476 of protein- and 0174 of nonpro- 
tein-nitrogen, respectively. 4 

The amounts, calculated for 100 seeds, are given below. 

Table v, 

100 of Viciafai)(x contain :~~ 

Stage. Weight. Pratein-N 

1 2*2*6 gma. 0*172 am 

2 65*7 0846 

3 63 5 0 960 

Table vi. 

Table t. expressed in per cent, of total nitrogen s— 

Stage. Protein-N. Nonprot.-N. 

1 58*0 83*0 

2 87*5 12*5 

3 91*4 8*6 

From Table v., we ascertain that the seeds, by lying in the 
isolated pods for five days, gain in total nitrogen, and the 
absolute amount of protein has increased. Since, between 
the first and third stages, the nonprotein-nitrogen has but 
slightly increased, it seems that the protein in the seeds 
could only have been augmented by the addition of protein 
or protein-derivatives, which are precipitated by alcohol. The 
only source possible for this additional protein, then, lies 
in the pods, which, therefore, appear to act as reserve- 
holders for the nitrogenous supply to the seeds, under special 
conditions. 


Nonprot.-N. XoUl N. 

0*080 gm. 0*252 gm. 

0*120 0*966 

0*090 1050 



1S5 


THE HOLE OF NITROGEN IN PLANT METABOLISM. 


Part V.— The Occurrence of Potassium Nitrate in 
Plants. 

By J. M. Petrie, D.Sc., F.I.C., Linnean Maoleay Fellow 
of the Society in Biochemistry. 

(From the Phyriidoyicai. Laboratory of tJiS Univerrity oj 
Sydney.) 


Potassium nitrate is one of the principal forms in which 
plants receive their nitrogen from the soil. Although this 
salt has been detected in small quantities in very many 
plants, it accumulates and is stored, as a reserve, in only a 
few. Jt is, therefore, of interest to record the occurrence of 
a comparatively large amount of this salt in the evergreen 
shrub, Solandra yrandiflora , N.O. Solanaceae. 

This plant was collected at Grafton, N.S.W., by Dr. H. 
G. Chapman, in May of 1909, when the autumn leaves were 
beginning to fall ; and for the special purpose of investigat¬ 
ing the alkaloid contained in it. 

Experimental ,.—Leaves weighing 20 kilogms,, were air* 
dried, disintegrated, and extracted with hot water acidulated 
with tartaric acid, This water-extract was evaporated to a 
thin syrup, treated with alcohol, and filtered. From the 
clear solution, the spirit was removed by distillation under 
diminished pressure ; the residue left in the still was dissolved 
in water, filtered clear, and the solution concentrated on the 
water-bath. There now separated, on cooling the solution, 
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130 gms, of crystals which, on dissolving in water and re- 
cryatalliaing, formed two layers. The surface-layer con¬ 
sisted of lath-shaped crystals of potassium nitrate, about 1 
inch long; and the second, a considerable quantity of small 
cubical crystals of potassium chloride. These potassium salts 
were obtained as a by-product only; and the superfluid pos¬ 
sessed the odour of strong tobacco, but only a very small 
amount of alkaloid was obtained from it. 

Result.— In the solution of Crystals, the nitrate was deter¬ 
mined by the nitrometer, and gave 58 gms. of potassium 
nitrate. The volume of the combined mother-liquors, from 
which the crystals had been obtained, was 1300 cc., and, 
taking this as a saturated solution, it contained 292 gms. 
The total amount is, therefore, 350 gms. potassium nitrate, 
equivalent to 2*01% of the plant dried at 110®* C. A sample 
of the plant dried at 110°, contained 16% of inorganic matter. 

The experiments of Andre* show that the amount of nitrate 
in plants generally varies with the period of life. It in¬ 
creases to a maximum with the formation of flower-buds, and 
rapidly diminishes again to a small amount. From this we 
see that the Solandra leaves were collected at a time whenv 
their nitrate-content would be a minimum. 

Rutoricnl. —As long ago as 1747, Stahlt noticed the exis¬ 
tence of nitre in the tobacco plant t and BraconnotJ, in 1827, 
records the abundance of this salt in certain plants; its wide 
distribution in the phanerogams was also shown by De 
Candolleg. In the following plants, nitrates occur as 
reserve-material stored in exceptionally large amounts, which 
are expressed as potassium nitrate % of the whole plant or 
part, dried at 100® C. 

142 , * 900 , 106 . 

t Stahl. — Fundaments Ofaymta, 1747 , p.106. 
t BaAOWf new. —Anns!, chim. phyilq. (9), 86,1887, >266. 

10s Can boll*. — Physlologle, 1, 888. 
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Nitrate Plants. 


Niootianum tabaocum* 

HelUnthua animus. 

Hicinus communis . 

Amaranth us atropurpureusf 

Amaranthus ruberf. 

Portulaca oleracea+ ... 

Beta vulgaris# 

Amaranthus pvramidalisj ... 
Knchylana (Cnenopod)7 
Borago officinalis;}; 

Papaver rheast . 

Triticutn sativumlf . 

Solatium tuberosumll 

Urtioa dioicall . 

A vena sativalf . 

Nitrates in Metabolism. -By 


Potassium nitrate, 
large amounts, 
large amounts, 
large amounts, 
targe amounts, 
large amounts, 
atoms, 12*4 %. 
atoms, 8*4. 
plant, 6*4. 
leaves, 6*2. 
plant, 4*2. 
stems, 3*1. 
stems, 2 8. 
stems, 1*5. 
stems, 13. 
stems, 0 9. 

cultivation and aeration of 


the soil, nitrification is greatly increased, with the result 
that nitrates are most available for absorption by plants. 
On the other hand, the soil of moors and forests is found to 


contain hardly any nitrate ; and Baumann, in testing un¬ 
worked soils, found only minute traces, too small to estimate. 
This is probably a reason for the small amounts found by 
Berthelot and Atidr6*:—In Moss, 0005% in dry material; 
Equisetum , 0 036% ; Fieri* aquilina, 0*30% ; Pinm wylvestru , 


0 * 020 %. 

In their numerous experiments, these authors found that 
nitrate occurred in only small amounts in the roots, reached 
a maximum in the stems, and rapidly decreased to the 
leaves! where it is apparently utilised in the synthesis of 
organic compounds. Leaves and flowers contained least, and 
the seeds none. These experiments aho showed that plants 
grown in nitrate-free soil gained nitrate; and led the authors 


* Stahl.—F undumenta Chy ml®, 174, p.105. 
t Booth*.—C.R., 78, 1874, p.261. 

t Bsrthklot et Andre.— Aunal. ©him, physlq.(6), 8, 1886, 28. 

{ Pellet.—B led. Cent., 1880, a.235. 
f Berthelot.—C.R , 98. 1884, 1606. 
t Boutin's figures (22*7%, 16%) are copied into the standard text-hooks. 
They are really the water-soluble ash taken as wholly potassium carbonate, 
and calculated into potassium nitrate. 

* Laudw, Vsrsuchs-Stat, 38, 1887, 247, 
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to state that nitrification takes place in the plant-cells, and 
especially in the stems—at least in those plants that are rich 
in nitrate; and that this process is similar to that of nitrifi¬ 
cation in the soil, and is due to the same general function of 
cells which gives rise to the oxidised .acids, oxalic, malic, 
and tartaric,* These views were also held by Kreuslerf, 
Belzungt, and others; and to understand them, it is neces¬ 
sary to recollect that their experiments belong to the period 
immediately preceding Winogradsky's classic work. 

However, their results have* not been conclusively con¬ 
firmed since, and they are entirely opposed to those of 
Molisch and Franks and Schulze^, who hold that all the 
nitrate in plants has been absorbed entirely through the 
roots. 

For the higher plants, potassium nitrate has been shown 
to be the more suitable nitrogen source, although some grow 
just as well with ammonium salts. Pitsch**, however, has 
shown that the presence of nitrate in the plant enables it to 
take up more nitrogen in other forms, such as ammonia; and 
in every case, except wheat, nitrate-plants utilised much more 
of the other forms of nitrogen than the ammonia-plants did. 
Ammonia does not accumulate in the plant, but, when de¬ 
prived of light, acid-amides are formed, from which the 
ammonia is readily recovered when required. On the other 
hand, nitrates can be stored in the tissues as reserve-material. 

Demoussytt has shown that the living protoplasm possesses 
the power of firm retention of nitrates; so that, although 
exceedingly soluble outside, the nitrates cannot be extracted 
from the plant-cells by cold water. When, however, the 


* Bbrtuklot efc Ahdkk. —£oc. e ft*, pp.126,128. 
f Landw, Jabrb., 1886, 309. 

X Journ. *de Bot., 1893, 87. 

8 Ber. bot. Gea., 5, 1887, 472. 

IT Zeit, physiol Chem. 22, 1896, 82. 

Landw. Versuehs-SUt., 4£, 1892. 
tt C.R. 118, 1894, 79; 127, 1898, 771. 
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plant is killed by boiling water, ether, etc., cold water 
removes the salts. Similarly dead leaves and roots are 
quickly deprived of their nitrates by rain. 

Nedokutschaeff* * * § , by growing various seedlings in Knop’B 
nutritive solution showed that when'he increased the concen¬ 
tration of nitrate, more accumulated in the plant; and when 
a certain amount was stored, no more was taken up. This 
limit varied with different plants, and varied with the kind 
of base, being greatest when combined with potassium. 

Towards the elucidation of the manner in which the 
nitrogen-group enters the carbon-chain, the discovery of 
Abelous and Aloy^ is important. An enzyme has been 
isolated from green plants, capable of reducing nitrates to 
nitrites and ammonia, even evolving gaseous nitrogen 

It was shown, also, that the reduction takes place only in 
the presence of carbohydrates. This co-relation between 
nitrates and sugars is again brought out in the experiments 
of Pellet^. A long beetroot was sliced and analysed. It 
contained much sugar at the tip, the amount rapidly dimin¬ 
ishing towards the crown; and, conversely, the potassium 
nitrates was small at the tip, and increased upwards. « 

De PI at a'sit experiments show that a large production of 
sugar in plants is associated with abundance of potassium ; 
and Kruger** found that, whereas many plants feel the lack 
of potassium very quickly, those which contain the large 
reserves of potassium nitrate, such as the beet, continue to 
flourish normally till these reserves are consumed. 

After Zaleekiff and Suzuki!+ , there seems no doubt that, fet 


• Bar, bot C«a., 21, 1903, 421. 

t C.K., 55, 1903, 10801 

% Irving and Hankinsun.— Blochera. Jourtn, 3, 1908, 87. 

§ Bied. Cent., 1880, 235, Abit.^J.C.S. 

f Chem. Cent., 1910, 1623. 

** Z. Ver, ZuckeHnd., 58, 1908, 739. 
ft Bot. Cent., 87. 

Xt Bui. 0o\\. Agric. Tokyo, 2 and'8. 
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green plants, nitrates can contribute to the formation of 
protein, without light, provided only that carbohydrates be 
supplied; and that this change always begins by a reduction 
of the nitrates, through nitrites to ammonia. - Now one of 
the easiest methods of lengthening the carbon-chain (in vitro) 
is through the formation of nitrils by hydrocyanic acid; and 
Treub* believes that, in the presence of glucose, nitrates are 
directly transformed into nitrils as the first assimilation- 
product. This sudden step is difficult to comprehend from 
the chemical point of view; it is, however, supported by the 
recent experiments of Eavenna and Peli+, where the produc¬ 
tion of hydrocyanic acid in Sorghum vulgar e waB traced to 
the simultaneous action of nitrates and carbohydrates, 
favoured by light. These authors state that hydrocyanic acid 
appears to be the simplest substance which can be detected as 
taking part in the synthesis of protein. 

Instead of the above sudden transformation of the nitrate, 
it seems more probable that the enzymic reduction of nitrate 
to ammonia is the natural one. It is then easy to follow the 
subsequent stages along certain possible directions well known 
in organic chemistry, and which can easily be demonstrated. 
(1) The formation of ammonia as stated above. (2) The pro¬ 
duction of hydrocyanic acid from formaldehyde through 
formic acid, ammonium formate, and formamide; and, in the 
same way, we have the passage of aldehyddB in general 
through their acid-amides to nitrils, which is the view held 
by Laurent and Marchal. (3) From the interaction of 
ammonia, hydrocyanic acid or the nitrils, and the various 
aldehydes can be produced all the known amino-acids, and 
hence the synthesis of proteins. 

I wish, in conclusion, to express my indebtedness to Pro¬ 
fessor Anderson Stuart for affording every convenience in 
the laboratory to the carrying out of this work. 


* Anna!. Jard. Rot. Buit 1895. 
t Gaasettf, 87, 1907, Wfi. 
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THE AMYCTERID.E OF THE <* VOYAGE BE L'ASTRO¬ 
LABE” 1835. 

By Eustagk W. Fkrguson, M.B., Ch.M. 

In 1835, there appeared, in the “Voyage de V* Astrolabe *" 
(Vol, ii,), the descriptions, by Boisduval, of several new Austra¬ 
lian weevils referred to the genera Arnyctems ami Acantholopkua. 
In this work, Boisduval appears not only to have described the 
specimens actually brought back by the ‘ Astrolabe/ but to have 
listed previously described species; and, all too briefly, to have 
diagnosed, and named those which were in other Parisian collec¬ 
tions. 

Through the kindness of the authorities of the Brussels Museum, 
and of My. A. M. Lea, of Tasmania, I have recently had the 
opportunity of examining such types as belonged to the Coll. 
Dejean. As the descriptions of these are all quite inadequate 
and worthless, being composed mostly of a couple of lines in 
Latin, with a French translation beneath; and as the species are 
mainly unknown or misidentified here in Australia, J have 
endeavoured to redescribe them more clearly, and to relegate them 
to their proper genera. 

Following is a list of the species described or mentioned, 
with the name of the Collection from which the specimen was 
described. 

Genua in Masters 

Species. Catalogue. 

Psalidura mirabilis Kirby ... Pmlidnra 

* „ reticulata (MacL) Boisd. „ 

* „ crenata (d’TJrv.) Boisd. „ 

„ impressa Boisd. ... „ 

„ mimbunda Gyll. ... „ 

* Tataurinus maber Boisd. .. ... „ 

* „ ^uiem«(afuir(d’Urv.) Boisd. „ 

• Indicate* Bpeciea of which type ha* beeu examined. 

11 # 


Collection. 

Dejean 

n 

Dejean 
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* Talaumnus verrucosus Boisd. ... Tcdawrinus 

,, tomentomis Boisd. ... „ 

„ ruyifer Boisd. ... „ 

* „ rnoi'biUosu# (d v Urv.) Boisd. ,, 

* „ costatus (cTTJrv.) Boisd. „ 

„ bucephalns Oliv. ... „ 

* Sclerorhinus carinatue (d’ Urv.) Boisd. Psalidura ... 

* „ morosns{d y Urv.)Boisd. Cnhieorrhynehus 


„ bubahts Oliv. ... Sclerorhinus . 

„ tristis Boisd. ....... „ 

„ dolens Boisd.... ... „ 

„ Kirbyi Gu&r 

A canthohrphuH Marshami Kirby ... Acantholophus. 

,, echinatus Boisd. ... „ 

Amycterns Boisduvali (Dup.) Boisd. Amycterun 
JtJuomtui scorjno Boisd. ... ... Euomus ’ . 

„ StepJiemi (Hope) Gyll. ... „ 

My (kites basalis (Dejean ) Boisd. ... „ 

Genus 1 posticus Boisd. ... ... Pmlidura 

„ granoms Gu^r ... ... „ 


Dupont 

Dejean 


/ Dejean 
\ Dujx/nt 
Dupont 

Mus. Nat. 
j Dejean 
^Dupont 
fMus. Nat. 
\ Dejean 
Dupont 


/ Dejean 
\ Dupont 
Dupont 
Mus. Nat. 


Notes on the above list , with synonymy . 

The species of Psalidura having been recently fully commented 
on, I shall pass them over. 

T, scaber Boisd.,« T. aberrans Mad.—I have compared the 
types of these species, and can find no difference. 

T. verrucosus Boisd., «7\ tuhercutatus Boisd.—These names 
apply to the species previously described as T. verrucosus Guerin. 

T. tomentomis Boisd.—A sj>eoies close to, if not belonging to, 
Psalidura ; easily identified from the description and figure. 

2\ rugifer Boisd.—I have not seen the type of this species, but 
Boisduval has given a fairly lengthy description. T. excavatus 
Bohem., may prove synonymous. 

* Indicate* specie* of which type has been examined. 
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1\ morbitlosus Boisd.—Macleay was mistaken in his identifier 
tion of this insect, the one redeseribed by him having no affinity 
to the true T. morbillosus Boisd. 

\ 

T. costatus Boisd.—Previously described by W. S. Macleay as 
P. Kirbyi. The species must, therefore, boar the name of Talau- 
rinus Kirbyi W. 8. Macleay. T. Mastersi Mach, is also synony¬ 
mous. 

T\ bncephaluB Oliv. -A common New South Wales species, 
with somewhat extensive synonymy. 

ScL carinatu# Boisd.—Probably synonymous with Hijyporrhi- 
nus niyro'Sjnnosus Donov., to judge from the figure in Donovan's 
Epitom. Ins. N. Moll. 1805. 

ScL bubahts Oliv., ScL morosus Boisd.—The identity of these 
two species is evident from a comparison of Olivier’s figure with 
Boisduval’s type. The name morosus Boisd., has long been in 
use for a species of Cubicorrhynchns , not only among Australian 
entomologists, but by Bohemann, Germar, Pascoe and others. 
ScL buhalus has priority, 

ScL tristis Boisd.—A common Tasmanian and Australian 
species, with extensive synonymy. 

ScL Mens Boisd. — Unknown to me. 

Ac. echinatus Boisd.—The type, while agreeing with the 
description of Ac. echinatus Gu^r., differs in the dimensions. 
Guerin’s species was described from Port Jackson, where a species 
commonly identified as Ac , echinatus Gu6r., but differing from Ac. 
echinatus Boisd, is found. Pending investigation of Gudrin’s 
species, I have not described Boisduval’s type, particularly as Ac. 
mneronatus Mach, is founded on the same species. 

Amyctems Hoisduvali Boisd.—I have not seen the type of this 
species, nor of those of the “ Euomides ” described by Boisduval, 
but they are all well known species. Of the two species, — 
grcmo&us Gmh\, and —• posticus Boisd,, which are unknown to 
me, the former is probably a species of Talaurinus, and perhaps 
T. bucephalus Oliv.; it is from Port Jackson; posticus is pl&oed 
m Masters' Catalogue in Psalidura, but from description it 
should not belong to that genus, and I am quite unable to place it. 
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AH the types examined bore six labels which I have numbered 
correspondingly— 

(1) Locality-label, except when quoted, Nouv. Hollande. 

(2) Collection-label: Coll. Dejean; Coll. Roelofs—both names 
on one label. 

(3) Name of species, with entomologist’s name, e.g„ morbillosus 
d’Urville. 

(4) Type. 

(5) Principal label, quoted in full, written on pale, faded pink 

paper. * 

(6) E.g . type, 1\ morbillomts. 

Talaurinus morbillosus Boisd., l.c. p.386. 

Briefly oblong, subparallel, convex. Prothorax granulate, 
elytra seriate granulate. Black, opaque; nigro-setose. 

Head convex, forehead feebly concave between the ends of the 
external rostral ridges, a faint longitudinal impression present in 
front; sparingly, almost obsoletely, setigero punctate. Rostrum 
short, thick, as broad at apex as head; external ridges subparallel, 
separated from head by a slight constriction; internal ridges 
extending almost to apex, convergent basally, but separated by 
median notch; lateral basal impressions long, rather deep poste¬ 
riorly, together with transverse basal sulcus forming a horseshoe- 
shaped impression; intermediate area depressed, almost linear, 
leading into depression behind marginal plate. Scrobes deep, 
hot continued back to eye. Eyes moderately large, ovate, 
Antenn® long, first joint of funicle longer than second, third to 
sixth subequal, clnb elongate. Prothorax (5 x 5*5 mm.) subrotun- 
date, apex slightly produced, ocular lobes feeble, base truncate, 
no median linear impression; finely and densely granulate, gra¬ 
nules rounded, rather towards sides, each with a minute seta; 
sides granulate, obsoletely so near cox®. Elytra (10x7 ram.) 
gently rounded on sides, almost subparallel; apex widely rounded, 
feebly flanged, and slightly muomnate; base arcuate, humeral 
angles marked with a tuberculiforra granule. Disc convex, shah 
lowly striate, striae irregular, crossed by transverse rug®, but net 
definitely foveate; interstices with small, round, feebly flattened 
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granules in single series, on sutural interstice finer and more 
numerous, becoming larger towards base; second and fourth each 
with from five to eight granules; ^third and fifth with from 
twelve to fourteen rather smaller, more closely placed, 
granules; on all the interstices the granules become more 
distantly spaced on the declivity. Sides irregularly, some* 
what rugosely, granulate. Metasternum flat. Third and 
fourth ventral segments short, together less than fifth; fifth 
shallowly excavate with a deep, subquadrate, median fossa, 
having a small distinct tubercle on either side, posterior edge 
straight. Obtuse ends of forceps appearing at sides. Legs 
long; tibiae with stout setae or spines on undersurface; pos¬ 
terior tarsi elongate. Dimnuionx : 15 x 7 mm. 

Hah ,—New South Wales : Port Jackson (Boisduval); 
Queanbeyan (A. M. Lea). 

Label *: 1, 2, 3, 4, 5, Phalidura [struck out] morbillosa 
d'Urville, h. in Nova Hollandia, D. d'Urville; 6,— 

The elytral granules vary somewhat in number on the two 
sides of the elytra, and in different specimens. Most closely 
allied to T. M-elevatus Lea, but abundantly distinct in 
having all the elytral interstice* granulate. There is some 
.doubt as to whether these two and allied species would not 
be better included in Ptalidura; both have the intermediate 
ventral segments short, the ends of the forceps projecting 
externally ; and in T. M-elevatn*, dissection shews the 
presence of a median vertical plate. 

The name T. morbillatut Boisd., has been used by Mac- 
leay for a? very different insect, from Victoria. 

T. orthodoxus Lea, is also closely related, but differs in 
the elytral granules being subconfluent, slightly in the ros¬ 
trum, and in the position of the tubercules on the fifth 
abdominal segment. 

Talaurikus bcabxb Boisd., Lc> p.382 
f. aberrant Macl., Trans. Ent. Soc. N, 8. Wales, I., 1865, 
p.233. 
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£ Small, oblong, somewhat flattened above. Black; thickly 
clothed above with dense grey and ochraceous scales; below 
with a light median vitta of greyish scales; setae long, light 
coloured. 

Head convex, continued into rostrum in the same direc¬ 
tion as internal ridges. Rostrum short, nearly as wide at 
apex as head, space between external ridges narrow; external 
ridges parallel, not continued on to forehead, convex in 
profile; internal long, oblique* more prominent at base than 
external; basal sulci long, each ending posteriorly in a deep 
fossa, median area canaliculate. Head and rostrum both 
densely clothed. Scrobe consisting of a main deep anterior 
portion and a short shallow fossa open posteriorly. Eyes 
moderately large, oval. Antennae long, first funicular joint 
nearly twice the length of second; club briefly pedunculated. 
Prothorax (3*5 x 4 mm.) markedly angulate on sides, widest 
anteriorly to middle; postoeular sinuosity strong, giving rise 
to a definite short median lobe. Disc feebly convex, with a 
faint irregular collar, and median impressions; finely and 
irregularly granulate, granules fewer and sparser on sides. 
Elytra (8x5 mm.) gradually widened from base to behind 
apex, then abruptly contracted, and the apex obtusely 
rounded and feebly mucronate; base arcuate, humeral angles 
tuberculiform. Disc with small tubercles longitudinally and 
transversely arranged; sutural row with small granules 
obscured by clothing; second with eight tubercles not reach¬ 
ing to base, the fifth tubercle on the edge of the declivity, 
very prominent, followed by three small ones on the .de¬ 
clivity ; third with four or five tubercles, the basal one con¬ 
stituted of three smaller ones, none present on declivity; 
fourth with four tubercles not extending to base; fifth or 
humeral consisting of eight closely placed tubercles diminish¬ 
ing in si*e from the large humeral one, also three small ones 
more posteriorly; sixth with six tubercles not reaching to 
base, becoming more prominent posteriorly and ending 
abruptly just below the level of the fifth tubercle of the 
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second row; seventh obsolete. Sides seriate-punctate, inter¬ 
stices obsoietely granulate. Intermediate ventral segments 
together longer than apical; fifth segment with a transverse 
impression at apex. Legs moderately long, tibiae setigerous 
and spinose ; tarsi linear. Dimensions : 13 x 5 mm. 

Hah .—New Holland (Boisduval)—Victoria (Macleay Mu¬ 
seum—New South Wales: Grenfell (E. W. Ferguson). 

Labels: 1, 2, 3, 4, 5, Phalidura [struck outj scabra 
d'Urville, h. in Nova Hollandia, D. Lesson; 6, Type 1\ 
scabra. 

Talaurinus Kirbyi W. S. Macleay. 

W. S. Macleay, King's Survey ii., 1827, p.444; W. Mad., 
l.c.y p.238; T . costatus Boisd., l.c . p.384; T. Mas ter si Macl., 
Lc. p.239. 

Typo, T. cost at us Jloisd , J—Elongate-elliptical, convex. 
Black, clothing confined to a few muddy scales in the de¬ 
pressions ; setae minute. 

Head not sharply marked off from rostrum, forehead con¬ 
cave between rostral ridges. Rostrum narrower than head, 
external ridges prominent, slightly convergent posteriorly, 
straight in profile, continued on to head above eyes; internal 
ridges long, oblique; basal sulci long, deep, running into 
excavation of forehead; median area strongly depressed. 
Scrobee open behind, secondary fossa present posteriorly. 
Eyes small, subrotundate. Prothorax (4 5 x 5-5 mm.) evenly 
rounded on sides, postocular sinuosity slight; granules small, 
closely set* somewhat flattened ; granules obsolete on sides 
near coxae. Elytra (13 x 8 mm.) ovate, apex feebly mucro- 
nafce; base slightly cmarginate, shoulders obtusely prominent. 
Each elytron with two broad double striae and two single 
lateral ones on disc; the double striae feebly transversely 
rugate, each with two rows of fine punctures between the 
each puncture with a seta on the ridge above it; lateral 
•ferae each with a single row of punctures; sutural interstice 
Ceefcafee, well defined; second very prominent, costate; third 
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humeral subcostafce, lees prominent; fourth and fifth lateral, 
cloee together, almost obsoletely granulate. Sides with 
interstices obsoletely granulate. Beneath convex; interme¬ 
diate ventral segments large, fifth with a small rectangular 
impression at apex. Dimension* f: 20 x 8 mm. 

Labels: 1, 2, 3, costatus d’Urville; 4, 5, Phalidura [struck 
out] costata, d'Urville, h. in Nova Hollandia, D. Lesson; 6, 
Type T. costatus. 

I have compared the three types together, and can find no 
reason for separating them. The Amycterus Kirbyi of Gu4rin 
and Boisduval is not this species, but belongs to the genus 
Sclcrorkinus and probably to S. sub costatus > Macl. 

Talaurinus verrucosus Gu4rin. 

Gu6rin, Voy. Coquille, ii. (2), p. 121 ; A. verrucosus Boisd., 
Lc. t p.372; A. tuberculatm Boisd., l.c . p.372. 

Type, Tulaurinm vr.rrurom« Boisd., 9 —Elongate-elliptic*!, 
robust. Black, without clothing above, a few light-coloured 
scales in the centre below. 

Head convex, forehead concave between the external ros¬ 
tral ridges. Rostrum short, at apex as wide as head, deeply 
excavate; external ridges convex in profile, continued on to 
forehead, constricted at point of junction; internal ridges 
obsolete; lateral basal sulci small, deep; median area de¬ 
pressed throughout. Scrobes curved, with posterior sinu¬ 
osity. Eyes small, rounded. First and second funicular 
joints subequal; club short. Prothorax (6x7 mm.) widest 
in front of middle, obtusely angulate; apical margin with a 
slight postocular sinuosity; collar-constriction present, me¬ 
dian line traceable at base; rather coarsely granulate, 
granules irregular in sise and arrangement, more bunched 
together at angles; sides sparingly granulate below angles. 
Elytra (16 x 10. mm.) regularly rounded on sides; apex 
obtusely rounded, mucronate; base truncate, humeral angles 
prominent, tuberculiform; disc convex, with seven irregular 
rows of projections, granular towards base, becoming 
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and tubercular posteriorly and laterally, intervals between 
rows not definitely striate nor foveate; sides obsoletely seriate- 
granulate. Beneath rather strongly convex; apical ventral 
segment with a short transverse linear impression subtended 
posteriorly by a small obtuse tubercle. Dimensions : 24 x 10 
nun. 

Labels: 1, 2, 3, Latreille; 4, 5, Phalidura [struck out] 
verrucosa d'Urville, h. in Nova Hollandia, D. d’Urville; 6 . 

Type, -5P. tuberctdatus Boisd. Black, opaque, granules 
shining; a few scales in intervals between granules above, 
a median vitta of light scales branching into two along the 
internal rostral ridges. 

Head and rostrum as in 9 . Prothorax (6x7 mm.) with 
more definite collar-constriction; more irregularly and 
eoarsely granulate, roughly in four groups, one lateral and 
one along median line on each side, leaving three intervals 
(interstitiis tribus levibus). Elytra (15 x 9 mm.) rather 
narrower than in 9 , apex mucronate, base feebly emarginate, 
humeral angles tuberculiform; disc convex, feebly depressed 
along suture, granules and tubercles rather coarser and fewer 
in number than in Beneath concave; third and fourth 
ventral segments together equal to apical, fifth shallowly 
excavate, a deep transverse fossa present in posterior half, 
two small tubercles situated one on each side of the exca¬ 
vation. Dimensions : 23 x 9 mm. 

Labels: 1 , Nouv. Hollande; 2, Coll. Dejean, Coll. Boelofs; 
3, tuberculatus d’Urville. 

Both of these species should, I think, be referred to 
Talaurinus verrucosus Gu4rin. I have described both in 
some detail, as they vary rather considerably in the pro- 
thoracic and elytral granulation; this variation is, however, 
pot sexual; the apioal ventral segment does, on the other 
Itand, shew sexual variation. The following table shows the 
variation in the number of the granules in each elytral 
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Sutural row 
8«oouU n 
Third „ 
fourth ,, 
Fifth tt 
Sixth ,, 
Seventh ,, 


T. verruco* ti*. T. lubereulatu*, 

20 (very small).. . 120 

8, 9 (larger granule* and tubercle*). 5 

IS, 13 *, • ■ ■ V* 10 

4,6 (granule*) * 

13, 12 (granule* and tubercles). 9 

9, 10 (ootiioal tuheroles). $ 

13 (small granule*). 7 


Guerin s type appears to be a male; the dimensions are: 
long. 23, 1, 8 mm. T. scab roam Mad. is closely allied, but is 
a much more densely clothed ^species; the granulation alto 


appears to be coarser. 

Although not labelled type, I regard the specimen of T. 
tuberculatus as such, and think that the type-label has been 
attached in error to a fr&aliduru ( P . mirabunday Gyll.) sent 
for examination, and bearing a type-label: "Phalidura 
[struck out] tuberculata d'Urville, h. in Nova Hollanda, D. 
Lesson. ** The Psalidura in no way corresponded to the short 
concise description of Boisduval, which moreover agreed per¬ 
fectly with the specimen here described. 


Talaurinus Bucephalus Oliv., Masters' Cat. No. 4687, 
Among the species sent for examination, was a specimen 
bearing the follpwing labels: — 

1, Nouv. Holland©; 2, Coll. Dejean, Coll. Roelofs; 3, 
Bucephalus Olivier; 4, Type; 5, Fhalidura [struck out] 
bucephala d'Urville, h. in Nov. Holland. D. Latreille; 6, 
Type T. bucephalus. 

This specimen must be regarded as the true T . bucephalu* t 
Oliv., and while evidently the specimen Boisduval had before 
him (Collection de M. Dejean), I do not think it can be 
regarded as Olivier's type, which was from the Museum d r 
Histoire Naturelle. 

The species is extremely common in the neighbourhood of 
Sydney, the Blue Mountains, and Moss Vale districts ; and 
shews a range of variation which probably accounts for its 
extensive synonymy. The synonymy of Made ay's species has 
already been given by Lea under T. Gamdenemi*, Macl., and 
I have only to record their identity with T. buctphalu*. 
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SCLBRORHINUS CAH1NATUS Boisd., l.C . p.385. 

? Sc l. (Hipporrhinm) niyrospinoms, Don., Ins. New Holl. 
1806; Boisd., Lc. p.335. 

5 Elliptical, convex. Black, opaque, densely clothed 
above with yellowish and ochraceous scales, granules not 
clothed; head with two longitudinal stripes on rostrum meet¬ 
ing behind on vertex, also a lateral supraorbital stripe on 
either side; prothorax trivittate. 

Head convex, not constricted from rostrum, forehead flat¬ 
tened, median rostral linea prolonged on forehead. Rostrum 
short and thick, flattened above, not excavate; lateral sulci 
broad, moderately deep; median linea well defined, with a 
punctiform depression at junction with forehead. Eyes 
moderately large, oval. Club briefly obovate. Prothorax (4 
x 5 5 mm.) transverse, rounded evenly on sides, apical mar¬ 
gin feebly trisinuate, no median lobe, ocular lobes present; 
disc convex, finely granulate, granules irregularly arranged 
tending to leave three clear areas along vittse; sides finely 
granulate. Elytra (11x7 mm.) ovate, evenly rounded on 
aides; apex gradually rounded, sharply muoronate; base 
truncate, humeral angles rectangular. Each elytron with 
three broad striae densely clothed with whitish or yellowish 
* scales, the lateral one subdivided by subhumeral interstice; 
interstices granulate, subcostate, granules semispinose, 
separate on declivity and laterally, setigerous; sutural inter¬ 
stice more or less prominent throughout, out-turned at base; 
second and third prominent, subcostiform in basal half, con¬ 
tinued to base and apex; sdbhumerai with nine to eleven 
granules not reaching to base; lateral granulate, traceable 
only in basal half. Bides striate, interstices obsoletely granu¬ 
late. The two central striae of disc with two longitudinal 
rows of fine punctures, two lateral striae each with a single 
jw, Under surface gently convex. Apical ventral segment 
not excavate, finely pustulo-setoee, with a faint median linear 
impression. Tibia strongly spinose beneath, outer ends bent 
'J quite at right angles to shaft. Dimension *: 16 x "7 mm. 
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Hob.— New South Wales: Port Jackson (Boisduval). 

Labels-, 1, 2, 3, 4, 5, Phalidura [struck out] Amycterus 
carinata d'Urville, h. in Nova Hollandia, D. Lesson; 6, 
Type P. carinata. 

Agrees very closely with description and figure of Hip - 
porrhinm nigrospinosvs, Don., but as I only know this 
species from the figure, I hesitate to sink BoisduvaPs name. 
H. nigro-spino8U8 is certainly a Sclerorhinus. 

m 

Sclerorhinus bubalus Oliv., Ent.v.83,p.399,t.25,f.354. 
Scl. (Amycterus) morosus Boisd., l.c. p,386; Masters’ Cat*, 
No. 4877. 

Type, Scl. moronus, Boisd., $—Small, narrow, elliptical, 
convex. Black, rather densely clothed above with brown 
scales, granules not clothed, below with a spare median vitta 
of yellow hair; head with dense brown scales, a central vitta 
of more golden Beales dividing into two on rostrum, and a 
supraorbital stripe on each side. 

Head convex, separated from rostrum. Rostrum very 
short, at apex as wide as head; not excavate; external ridges 
parallel, not extending on to forehead; lateral sulci shallow; 
median linea prominent, not continued on to forehead. 
Scrobes deep, open posteriorly. Eyes relatively large, subro¬ 
tund. Antennae long, first and second funicular joints sub¬ 
equal, club elongate. Prothorax (4x5 mm.) rounded on 
sides, widest across middle, subangulate; apical margin with 
a feeble postocular sinuosity; disc convex, granules small, 
scattered, median and two lateral longitudinal impressions 
faintly traceable; sides granulate. Elytra (9x6 mm.) 
gently rounded on sides ; apex gradually rounded, mucronaie; 
base truncate, humeral angles marked by small granules. 
Disc with six irregular longitudinal rows of punctures, in¬ 
terstices flat, for the most part not raised; sutural interstice 
slightly raised at base; second with two small granules near 
middle of elytra; third with four near base, and two «r 
three more posteriorly; fourth without granules; fifth with 
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thirteen closely placed granules; sixth with about fourteen; 
seventh lateral, not so distinct, with about as many granules 
as the sixth. Sides rugosely, irregularly, somewhat obsoletely 
granulate. Feebly convex below; fifth ventral segment with 
a faint transverse impression behind apex. Legs moderately 
long, light. Dimemiom : 14 x 6 mm. 

Hab . —Tasmania, 

Labels : 1, Terra Van Dieman; 2, Coll. Dejean, Coll 
Roelofs; 3, morosus Dej. ; 4, Phalidura [struck out] morosa, 
h. in Terra Van Diemen, D. d'Urville; 5, Type; 6, Type C. 
morosus. 

A common Tasmanian species, also found in Victoria. The 
male differs in being narrower, and in having the ventral 
segments flatter, with a narrow median vitta of dense black 
hair. 
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DESCRIPTION OF A NEW LAC-COCCID (GENUS 
TAC HARD lA) FROM NEW SOUTH WALES. 

Bv Walter W. Frogoatt, F.L.S., Government Entomologist. 

M 

Tacharpia angulata, n.sp. 

Adult Height, 4 mm.; diameter at base, 4 mm. 

General colour bright red, apex shining, anal appendages and lac- 
or air-tubes tipped with black. Cephalic portion flattened, rest¬ 
ing against the bark of the stem of the food*plant, irregularly 
wrinkled, with the mouth in the centre, lobed on either side. 
Anal tube projecting, fringed with a tuft of fine bristle-like hairs, 
with a fine spine standing out above the anal tube. Lac- or air- 
tubes longer and more slender than the anal tube, situated on 
either side, and projecting well beyond the lobed margin. General 
form cone-shaped, rounded at the apex. 

Wax-tMt enclosing 2 dark red to black in colour, broad and 
rounded at the base, coming to a blunt point at the apex, when 
viewed from above it is seen to be fluted, with four distinct 
ridges meeting at the summit. Outer surface smooth, with fine 
white filaments curling out through tiny apertures in the walls of 
the test. In general appearance resembling a large blunt rose- 
thorn; sometimes solitary, at other times in groups of three or 
four, in contact at the base. Height of test $ of an inch; diame¬ 
ter at base $ of an inch. 

Bab.— Eden, N. 8. Wales, Reah River (Mr. G. J. Darke); on 
quince trees : Milton, N. S. Wales, also on quince trees. 
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ORDINARY MONTHLV MEETING. 

May 31st, 1911. 

Mr. W. W, Froggatt, F.L.S., President, in the Chair. 

Miss H. Beaumont, Mosman; Miss H. A. Dumolo, Roslyn Gar¬ 
dens; Mr. Sydney Dodd, F.R.C.V.S,, D.V.Sc., University of 
Sydney; and Mr. Henry Hacker, Queensland Museum, Brisbane, 
were elected Ordinary Members. 


The President announced : — 

.(I) That a Citizens’ Meeting, to further the interests of the 
Muwson Antarctic Expedition, would be held in the Vestibule of 
the Town Hall, on Tuesday, 13th June, at 4 p.m., the Lord 
Mayor in the Chair. 

(2) That Professor David, H.A., F.R.S., C.M.G., would deliver 
a lecture on Antarctica, in aid of the Mawson Expedition Fund, 
in the Town Hall, on Friday evening, Jurte 30th. 

(3) That a communication had been received from the Fauna 
and Flora Protection Committee of South Australia, forwarded 
through the Royal Society of South Australia, asking for co-ope¬ 
ration and support in an effort to have a portion of Kangaroo 
Island, comprising an area of 300 square miles, to be known as 
Flinders Chase, permanently reserved and vested in Trustees. 
The letter was read to the Meeting: and, on the motion of Mr, 
W, 8, Dun, it was resolved unanimously, that a reply expressive 
of the Society’s sympathy and support should be sent; and, on 
the motion of Dr. H. G. Chapman, it was resolved further, that 
Dr. R, PuHeine, of Adelaide, should be asked to represent the 
Society on the deputation which is to wait upon the Treasurer 
jkttd Commissioner of Grown Lands, on 13th June. 



156 


NOTES AND EXHIBITS. 


The Donations and Exchanges received since the previous 
Monthly Meeting (26th April, 1911), amounting to 17 Vote., 
96 Parte or Nos., 22 Bulletins, 8 Pamphlets, and 2 Maps 
received from 66 Societies, &c., and 2 Individuals, were laid 
upon the table. 


NOTES AND EXHIBITS. 

Mr. I). G. Stead exhibited examples of the Blue-Eye, Pseudo- 
rmigil signi/er Kner, from Wamberal Lagoon, N. 8, Wales, living 
in both sea-water, and pure, fresh water. These were part of a 
number obtained, during April, from the lagoon, at a spot where 
the water was u # sweet ” or brackish. These were brought away 
in that water, and, on April 19th, one was placed in an aquarium 
of sea-water (of about three years’ standing), and th$ others were 
put into a freshwater aquarium. All had done well up to the 
present; the one in salt water, equally with those in fresh. This 
is an interesting experiment, inasmuch as it demonstrates the 
power of this little species to withstand sudden changes in its 
surrounding element. The coastal lagoons are very rich in this 
species, and these lagoons become practially fresh, and very salt 
alternately; it is, therefore, greatly to the advantage of this 
(and other species of aquatic life present) if they can adapt 
themselves to the varying conditions. 

Miss Hynes exhibited some excellent diagrams of characteristic 
native plants, reproduced from drawings by Mrs. Ellis Rowan, 
portion of a series now in course of publication for the Depart* 
ment of Public Instruction, for use in the public schools Also 
a badge representing the Waratah, for field botanists, reproduced 
from a drawing by the same artist 

Mr. H. L. White sent, for exhibition, a skull of the Native 
Bear, showing an extensive osseous growth commencing near the 
base of the skull and extending into the eye-cavity. From about 
1875 to 1890, Native Bears {Phascolarotus einerem) became 
exceedingly numerous in the neighbourhood of Belltrees, Scone. 
They eventually killed nearly all the Redgum-trees growing along 
the river-banks. From 1890 onwards, a marked decrease was 
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noted, and now a Native Bear is & great rarity, in fact not a 
dozen had been seen during the last ten years. However, during 
the last few months several had been reported, and it may be 
that they were again on the increase. Mr. White adds “I am 
absolutely certain that, in this locality, a patch of well-timbered 
country, 30 by 15 miles in extent, these marsupials were not 
destroyed by any human agency, the number shot being very 
small indeed. I am quite satisfied tliat a disease of some sort 
practically exterminated the Native Bear in the Upper Hunter 
district. About 1895, the animals were dying off in hundreds, 
the poor brutes being noted on the ground, with their heads 
greatly swollen, and too weak to climb the trees. Their eyes 
were protruding j and numbers of skulls picked up later on, 
showed similar bony growths to that on the specimen exhibited. 
In 1896, I frequently visited a station in South-east Queensland; 
Native Bears were exceedingly plentiful in the locality, but 
disappeared in the course of a few years, and certainly not by 
shooting. During 1881-3, I was surveying on the South Coast, 
from Bega to the Victorian border, and noted the bears in 
hundreds, I understand tliat they disappeared in a mysterious 
manner, and not by shooting. In my opinion, it is not a fact 
that Native Bears were shot out, but that this fatal disease broke 
out amongst them when they became so numerous. The disease 
did not appear to affect the other marsupials. About 1896, the 
Opossums {Trichovwrus vuipecula) commenced to die in large 
numbers, but there was no sign of swelled head, and the intes¬ 
tines were full of worms; the mortality did not last long, nor was 
it general, as in the case of the Native Bear. No disease of any 
sort has been noticed amongst the Kangaroos or Wallabies, but 
the Native Oat {JDaxytmt# viverrinua) has, like the Native Bear, 
practically disappeared, and during the same period of time.” 

Dr. T. Harvey Johnston exhibited a small series of Entozoa from 
New South Wales, comprising (1) Cysticermui tsnuicolli* Bud., 
from the mesentery of a goat (Illawatra district); (2) Oocyuris 
wnbigua Bud., from the intestine of a rabbit < Braid wood, Cowra); 
(3) Linguctiula terraia Frol, from the nasal cavities of dogs, 
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obtained experimentally by introducing the larvee (specimens of 
which were exhibited) of the parasite, found in the mesenteric 
glands of cattle from various parts of New South Wales. The three 
above-mentioned species, excepting No. 1 (from West Australia), 
had not previously been recorded from these hosts in Australia. 

Mr, Cheel showed plants of, (1) Acacia pugioniformis Wendl., 
from Kensington, which produces new plants only from suckers; 
Mr. A. A. Hamilton and the exhibitor had watched the plants 
for seeds, for several years, without any success. (2) Grevillm 
pnnicea It. Br., which, under cultivation in the Botanic Gardens, 
sent out several suckers from which new plants were established, 
2-3 feet from the parent-plants. (3) Flowering specimens of 
other plants of the same species were exhibited, showing twin 
styles in several of the flowers; this peculiar freak was first 
noticed by Mr. W. F, Blakely, in August, 1906, and again by 
the exhibitor, in Septemlxn*, 1910. (4) Vitis chmatidca F.v.M., 

with enlarged yam-like rootstocks, from Wamberal and Peak' 
hurst; the exhibitor's attention was first drawn to the tuberous 
growth of this plant, by Mr. L, Galiard, of Narara; it is also 
mentioned by Woolls, in Mueller’s Fragm. v. 210. Mr. Cheel 
also stated that during the past three months, the potato-blight 
(Phytophthora in/estans De Barg) had caused great havoc among 
the potato-crops grown at Penshurst. The disease had been 
suspected of infecting other members of the order. Nevertheless, 
plants referable to six species - Solatium jasminoide ft Paxt., S. 
nigrum Linn., S. wrmaVum R. Br., S. cinerenm R, Br., Datura 
stramonium Linn., and Physalis minima Linn. — growing actually 
in the midst of the diseased potatoes, remained wholly unaffected, 
even though, on several occasions, spores had been sown on the 
leaves during showery weather or when otherwise damp. 

Dr. Greig-Bmith exhibited specimens of apples affected with 
Bitter Pit. The corky areas are remarkably sterile, and there is 
no diffusion of the pits, as might be expected if the disease were of 
microbic or fungoid origin. Home years ago Dr. Cobb suggested 
that the pitting might be a form of stigmonose, and the appear¬ 
ance strongly favour the suggestion that the pits are the result 
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of some enzyme or poison injected by sucking insects. A mosquito, 
for example, with stylets and labium measuring ^ inch, could 

pierce to the centre of the great majority of the pits. 

> 

Mr. Fred. Turner exhibited, and offered observations on Pani- 
eum glabrum Gaud (Syn. Pmpalum ambignnm D.C.), which had 
been forwarded to him for identification, amongst a number of 
grasses, from near Ulmarra, Clarence River, a new record for 
this Indian species. Under ordinary conditions, this grass pro¬ 
duces an abundance of seed, the vitality of which is not impaired 
in the process of digestion; and, in a great measure, that may 
account for its great dissemination, especially in the coast dis¬ 
tricts. Mr. Turner had cultivated, in Australia, many of the 
best fodder-grasses indigenous to Europe, Asia, Africa and 
America; and, although some of them had been thoroughly 
Acclimatised for years, none of them spread so rapidly as the 
accidentally introduced Panicum glabrnm. 

Mr. North sent, for exhibition, an example of a small race of 
Daedo gig as Bodduert, from the Jardine River, Cape York 
Peninsula, Northern Queensland, which he proposed to distinguish 
as a new subspecies, to be named after the collector, Mr. W. 
McLennan (Coll. MacGillivray). It bears a similar relation to 
D. gigas as does the Fawn breasted Kingfisher to D. leachii A 
typioal example of D> gigas was shown, for comparison. 

Ill V Froggatt exhibited a specimen of a large wingless grass¬ 
hopper, caught in a house at Mount Tambourine, Southern 
Queensland. It had invaded a mouse’s nest, and, after frightening 
the mother away, was feeding upon a young one when captured. 

Mr* Fletcher, on behalf of Messrs. C. T. Musson and W. M. 
Game, showed examples of a phyllopod Crustacean (Ajms sp.) 
found in a storm water-drain in one of the paddocks of the 
Hawkeabury College farm, during the wet weather of last 
February. The occurrence of this Central Australian form so 
near the coast, is very remarkable. 
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THE BEES OF THE SOLOMON ISLANDS. 

By T. D. A. Cockerell, University of Colorado, U.S.A. 
(Communicated by W. W . Froyyatt, t\ L.S.) 


Up to the end of 1910, only one species of bee had been 
recorded from the Solomon Islands, so I was naturally pleased 
to see the interesting series collected by Mr. Froggatt, in 
1909. The recorded species {Nomuda prilocera) was not in 
the collection, which consisted entirely of undescribed forms. 
As is well known, Australia possesses a rich bee-fauna, in¬ 
cluding many peculiar genera, which belong to the more 
primitive section of the Apoidea. It has, in addition, especi¬ 
ally in the North-east, a series of long-tongued bees of 
Indo-Malay type, evidently representing a comparatively 
recent invasion. New Guinea, so far as is known, possesses 
an Indo-Malay bee-fauna, and this same fauna, variously 
differentiated as to species, spreads into the islands to the 
East. The Solomon Islands evidently possess a strong Indo- 
Malay element, but Mr. Froggatt’s Collection brings out the 
interesting fact that there is also a genuinely Australian 
element, the most striking representative of which is 
Meroglosm , now for the first time found out of Australia.* 
It is certain that this Australian fauna must have reached 
the Solomon Islands by way of New Guinea, and it may be 
that further collecting in that island will reveal a number of 
Australian types; but it is perhaps equally likely that these, 
or many of them, have succumbed before the Indo-Malay 

* Some of the green species of Pro$opi» from New Guinea, So., may 
prove to belong to Meroglotm, This Is especially likely in the ease of f\ 
tmpeWa/ts Smith. 
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invasion, leaving relics on the islands to the East and South* 
east. It is reasonable to suppose a period of elevation, per¬ 
mitting the Australian fauna to'reach New Guinea, etc., fol¬ 
lowed by a period of great elevation to the North, result¬ 
ing in an influx of Indo-Malay genera, most of them strong 
fliers, and quite capable of crossing narrow arms of the sea. 

I have prepared a list of the bees known from the islands 
East and South-east of New Guinea, 46 in all. It will be 
seen that 22 species are recorded from the Bismarck Archi¬ 
pelago, including New Britain (with New Pomerania) and 
New Ireland; sixteen from the Solomons, one from the New 
Hebrides, and eight from New Caledonia. Only one 
(Megachih australasur) is said to be common to any two of 
these groups. All the species from the Solomons and the one 
from the New Hebrides are ondemic. Of the New Caledonia 
species, five are endemic; and one of those not so, the honey 
bee being certainly an introduction. The remaining two may 
perhaps not be correctly identified, especially the Halictue, 
otherwise known from Australia. In all these islands, the 
Colletid bees, so conspicuous in Australia and New Zealand, 
seem to be absent. The Xylocopids seem not to go beyond the 
Bismarck Archipelago. 

It is obvious that additional collecting in these islands will 
produce a great number of undescribed species. 

Abbreviations ; S.m. »subraargiual cell; r.n. “recurrent ner- 
vure; t c. «* transversocubital nervure; tm.«transversomedial 
nervure. 

* MunoonossA' tetraxantha n.sp, 

9 Length about 7£ mm.; head and thorax lemon-yellow, 
with blade markings, the cheeks, prothorax and pleura wholly 
yellow; mandibles yellow, dark at extreme apex; mouth- 
parts prosopiform; clypeus with a broad dark brown bar on 
each side; long yellow supraclypeal mark bottle-shaped, its 
apex reaching anterior ocellus; lateral face-marks extending 
as broad bands to the top of the head, where they end 
abruptly, not connecting with the yellow of the occiput; 
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vertex otherwise, and interval between supraclypeal and 
lateral marks black; upper part of black frontal area punc¬ 
tured, lower part smooth; scape honey-colour except at apex; 
flagellum black, dull pale brownish beneath except at base 
and extreme apex; mesothorax strongly and closely punc¬ 
tured, black with four broad even yellow stripes, the outer 
ones marginal; scutellum and postscutellum with a broad 
median black stripe; area of metathorax smooth and shining, 
with a median, slightly depressed, ferruginous spot; on each 
side of the area is a broad ferruginous band, and the trun¬ 
cation has a narrow ferruginous stripe; tegulse honey-colour; 
wings moderately dusky; stigma piceous, nervures rufo- 
fuscous; first r.n. joining second a.m. very near basal corner; 
femora, and anterior tibiae in front, yellow; knees, tibiae 
otherwise, and tarsi honey-colour ; abdomen .honey-colour/ 
flushed with yellow at sides of first three segments, first seg¬ 
ment with a dark mark at base; last two segments black 
above and below. 

Hah. —Solomon Islands, July-August, 1909 (W. W. Frog- 
gafct). Near to M. flavomdlea (Ckll.). It belongs to a little 
group, hitherto known from Queensland, separable thus: — 

Met* thorax fluted; comparatively large epeoiee {9 mm, )„mtianura (Ckll) 
Metathorax not fluted. 1 

1. Apex of abdomen purple. baniura (Ckll) 

Apex of abdomen black.... 2 

2. Female clypeue narrow, without lateral dark bare; width of clypeue not 

greater than combined widths of lateral space* between clypeue and 

eye.. .flavonuUta (Ckll) 

Female clypeue broader, with lateral dark lure; width of clypeue much 
greater than oombiued widths of lateral spaces between clypeue and 
eye......... —....... tetraxantfu*. Ckll 

Halictus froggatti n.sp. 

9 Length about 6$ mm.; black, with little pubescence, the 
thorax above with very scanty inconspicuous hair, the abdo¬ 
men without hair-bands or spots, and the hind margins of the 
segments dark like the rest; head broad, eyes broadly shal- 
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lowly emarginate; clypeus broad, not produced; cheeks in 
lateral view narrower than eye ; mandibles dark; clypeus and 
supraclypeal area shining, front lpinutely granular; antennas 
dark; mesothorax and scutellum dull, very minutely punc¬ 
tured, scutellum slightly bigibbous; area of metathorax large, 
dull/with an exceedingly minute subcancellate sculpture; 
legs black, small joints of tarsi reddish, anterior tarsi slender; 
tegulae ferruginous; wings hyaline, nervures and *stigma 
dark fuscous; second r.n. and third fc.c, much weakened; 
third s.m, short, combined areas of second and third not so 
great as that of first; abdomen broad, shining, caudal rims 
dark ferruginous. Microscopic characters are as follow#: 
frontal punctures much smaller than eye-facets, as dense as 
possible, running more or lees into grooves; mesothorax very 
minutely granular, with widely scattered small punctures; 
area of metathorax finely irregularly reticulate; spurs ferru¬ 
ginous. 

Hab .—Solomon Islands, July-August, 1909(W. W. Frog- 
gatt). In Friese's table of New Guinea species, this runs to 
H . latitarsi8 Friese, but that is easily distinguished by the 
broadened anterior tarsi. //. froggatii is closely allied to //. 
iturti Ckll., from Queensland, and looks just the same super¬ 
ficially, but the sculpture of the metathorax is quite different. 

Hamctub viRimsoiTus n.sp. 

9 Length about 8 mm., wings rather short; head and 
thorax granular, olive-green, the mesothorax and scutellum 
a stronger, bluer green; head broad; keel between antenna* 
prominent; front dull and granular, but the dense punctures 
much larger than the eye-facets; clypeus with large shallow 
punctures, black, the upper margin green, the border between 
the green and the black rosy; lower margin of clypeus with 
orange hairs; mandibles dark; cheeks in lateral view about 
as broad as eye; antenna dark; mesothorax and scutellum 
very d«wely and finely punctured on a rugose ground; area 
of metathorax with very fine sfcri®, crossed by little ridges, 



164 


THE BEEK OF THE SOLOMON ISLANDS, 


giving a subcancellate effect; legs black; hind spur with four 
blunt teeth, the first two large ; tegulae piceous; wings strongly 
dusky; stigma dark reddish, nervures piceous; third t.c. and 
second r.n. almost obsolete; third s.m. very short, higher than 
long; abdomen shining dark green, the hind margins of the 
segments broadly blackened; apical hair dark reddish; large 
large ventral pollen-collecting hair-fringes. 

Hah .—Solomon Islands, July-August, 1909(W. W. Frog- 
gatt, No. C 13). Related clo&ly to 11, fUndent Ckll., from 
Queensland, but conspicuously differing in colour, and in the 
sculpture of the metathorax, 

Halictus extkbus n.sp. 

2 Length slightly over 6 mm.; head and thorax shining, 
dark green, with yellowish hair; head and mesothorax olive 
green, the other partg a bluer green; head broad, elypeus 
rather prominent, smooth and sparsely punctured; supra- 
clypeal area smooth and shining; front finely striate, the 
striae in front of the middle ocellus transverse; antennae dark, 
the flagellum dusky reddish beneath; cheeks in lateral view 
as broad as eyes; mesothorax and scutellum smooth and 
shining, with scattered punctures; mesothorax with a lightly 
impressed microscopic linear sculpture, and some slight trans¬ 
verse ridges anteriorly; area of metathorax with very irregu¬ 
lar ridges; trochanters and femora black, tibiae and tarsi 
rich ferruginous; hind spur minutely pectinate; tegulae shin¬ 
ing rufopiceous; wings hyaline, faintly dusky, stigma piceous, 
nervures fuscous ; abdomen Bhining dark bluish-green, with¬ 
out hair-bands or spots; hind margins of segments slightly 
reddish; no ventral polleniferous fringes. 

Hab. —Solomon Islands, July-August, 1909, 2 2 , a(W. W. 
Froggatt, No. C, 14), Apparently related to 11. ralunicofa 
Friese, from the Bismarck Archipelago, but that species has 
red-yellow mandibles, and the red of the legs includes prac¬ 
tically all of the femora. T do not know any very near rela¬ 
tive in Australia. 
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Nokia froggatti, n.sp. 

<j) Length 11 mm. or slightly over; robust, black, the hind 
margins of the first four abdominal segments with pale orange 
tegumentary bands, flushed with emerald-green laterally (one 
specimen has the bands bright terracotta red, but they have 
probably been altered by cyanide); head and thorax above 
with bristly black hair, at sides and beneath with pale yel¬ 
lowish hair, but some black on upper part of pleura, middle 
of tubercles, and face (especially at sides) down to about the 
middle; abdomen with pale hair at base, otherwise with black, 
the black hairs overlapping the bands; venter with light red¬ 
dish hair; legs with hair partly light reddish, partly black; 
black on outer side of hind tibiae, reddish on inner side, con¬ 
trasting ; middle femora at base beneath with a stiff brush of 
orange-red hair (exactly the same in the Indian iV. elliotii ); 
clypeus rough, with a delicate median keel; mesothorax dull 
and very densely punctured ; scute]]uni slightly bigibbous; 
postscutellura armed as in N. elliotii , but very much less light 
tomentum; base of metathorax with evident cross-keels (in 
N. elliotii they are nearly obsolete) jabdomen rough, closely 
punctured (in N. elliotii very sparsely); tegulae piceous ; wings 
stroqgly dusky; first r.n. joining the small second s.m. beyond 
middle. 

Hah ,—Solomon Islands, July-August, 1909, 2 $ ’s(W. W 
Frogg&tt, No. C 12). An Indo-Malayan type, of the group 
of N. elliotii Smith. It is really known from i\ r . pulchri- 
balteata Cameron, by the different postscutellar armature, 
that, in Cameron's species, consisting of more widely sepa¬ 
rated, spine-like structures. In N* ptdchrihalteata f the trun¬ 
cation of the metathorax is shiny, with distinct punctures, 
largely in rows; in N . froggatti it is dullish, minutely 
granular and finely tomentose, with small, scattered punc¬ 
tures. Friese records N. elliotii from Key Island, but, as he 
says the female is without a green band on the first abdominal 
segment, it is evident that be has a distinct species.. 
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Crocisa gemmata n.sp. 

5 Length about 13^ mm.; black, with exceedingly brilliant, 
shining blue markings; scutellum —-shaped (hind margin); 
clypeus with dense small punctures; keel between antennse 
very strong ; upper half of clypeus, supraclypeal area, sides 
of face almost up to ocelli, and narrow posterior orbits, all 
covered with blue hair; third antennal joint about as long as 
fourth; thorax marked with tyue as follows, a large round 
patch on pleura, two elongate marks on upper part of pro¬ 
thorax, and two almost contiguous with them on mesothorax, 
median spearhead-shaped mark on mesothorax in front, and 
four large mesothoracic spots (the anterior discal, the pos¬ 
terior marginal); scutellum with small inconspicuous punc¬ 
tures, wholly without spots, and without any pale tuft from 
beneath margin ; hair of occiput all black: tegulae black; 
wings very dark luscous, shining purple; anterior tibiae blue 
on outer side, but on middle and hind tibiae only the basal 
part is blue; abdomen rather elongate, all the blue bands 
very broadly interrupted; first segment with large blue 
quadrate patches, slightly emarginate on inner side; blue of 
fifth segment much reduced ; venter black. 

g Length about 11£ mm. ; quadrate marks on sides of first 
abdominal segment strongly incised medially; hind femora 
with a large sharp thorn-like tooth beneath. 

Hah .—Solomon Islands, July-August, 1909(W. W. Frog- 
gatt, No. C 1). This is extremely close to <?. emarginata Lep., 
from New Ireland. It differs from Lepeletier's description of 
C. emarginata in the larger size, and the total absence of 
any line of blue hair on each side of the mesothorax next to 
the wings. It also differs in the absence of any blue mark¬ 
ings on the tarsi. According to Friese, the male of C. emar - 
ginata has no tooth on the hind femur, and Lepeletier men¬ 
tions no tooth. As, however, Friese says the 'blue markings 
are dull, not shining, it is evident that his n emarginata 9 ' is 
Wrongly identified. In Friese's table, 0. gemmata runs to 
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V . quartince ., which is readily separated by the abdominal 
markings. 

> 

Anthophora sapiens n.sp. 

5 Length about 15 mm., robust, though not quite so robust 
as A. emendata gilherti , to which it runs in my table (in 
Ann. Mag. Nat. Hist., Oct., 1905, p.394); hair of head and 
thorax about as in A . gilherti, except that the hair of clypeus 
is all very dark fuscous; that of thorax above is rust-red 
mixed with black; clypeus densely punctured, black, except 
for three very obscure yellowish spots near the lower margin ; 
supraclypeal mark almost entirely obsolete; lateral face- 
xnarks consisting of short whitish bands running close to 
clypeal margin ; labrum with a very broad dull yellowish- 
white band, occupying nearly half its surface; mandibles 
with a large pale yellow patch; scape wholly dark; flagellum 
red at extreme apex; tegulae ferruginous; wings strongly 
brownish, shorter than in A. gilherti: venation normal; hair 
on outer side of hind tibiae light red, without any dark 
.• streak, on inner side black; abdominal bands brilliant pale 
greenish-golden, flushed with pink at sides, that on first seg¬ 
ment narrow; ventral hair-bands black or dark fuscous in 
middle* pale yellowish at sides; apical hair of fifth segment 
dark rufous (in A. gilherti black, with white at sides) ; apical 
plate broader at end than in A, gilherti, 

§Var. a* Clypeus with a light reversed T; abdominal 
bands coloured as in A, gilherti , though somewhat narrower; 
hair of clypeus dark as in type; hair of labrum dark fuscous 
(white in A . gilherti) ; fifth abdominal segment with hair 
coloured nearly as in A ♦ gilherti; apical plate narrow, about 
as in A, gilherti . 

Bah .—Solomon Islands, July-August, 1909(W. W. Frog- 
gm t No. 0 2; var.,«, No. C 3). A member of the A. tonata 
group, related to the Australian A. piiherti, and to A. ter- 
natennt from Ternate. The variety, represented by a single 
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specimen, rather badly worn, approaches A. gilbrrti quite 
closely. It is, however, certainly conspecific with A. mpiena. 

Ccelioxys msPERSA n.sp. 

£ Length about 11 mm,; black, shining, the pubescence 
creamy-white, more decidedly ochreous-tinfced on face; eyes 
dark reddish; clypeus not keeled, although there is a fine 
shining line on its upper p$rt; front coarsely rugoso-punctate ; 
vertex with a line of punctures along orbital margin, a curved 
depression next to each outer ocellus, and some very large 
irregularly placed punctures between; cheeks not wholly 
covered with hair ; a narrow hair-lined sulcus along lower 
part of posterior orbits; mesothorax with strong scattered 
punctures on a shining ground; scutellum jwell-punctured at 
sides, little punctured in middle, the hind margin elevated, 
with a small shallow median notch, the lateral teeth sharp, 
only moderately long; area of metathorax dullish and 
granular, plicatulate basally; scutellum with two oblique 
basal pencils of light hair; tegulse shining black; wings dark 
fuscous, except the basal region, which is broadly paler; legs 
with short white hair, tarsi dark rufous, with pale orange 
hair on inner side; abdomen with strong scattered punctures, 
much shorter than those of thorax; hair-bands white, lateral 
only, very narrow; apical segment rather short, six-toothed, 
lateral teeth long and spine-like, lower apical longer than 
upper. 

Hah .—Solomon Islands, July-August, 1909(W. W. Frog- 
gatt, No. C 11). Belongs to a little group with C . albolinmtn 
Ckll., from Queensland and 0 . birai Friese, from New 
Quinea. C. disperm differs from C. biroi by the colour of its 
pubescence, larger size, and apparently other details; it is 
very distinct from <7. albolineata by the darker wings, re¬ 
duced abdominal markings, larger punctures of mesothorax, 
etc. The New Quinea C. weinlmdi Schlz., (idhittpn Friese) is 
not related. 
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CcElrlOXYB PEHBGB 1 NATA n.sp. 

5 Length about 12 mm. ; blacjf, head and thorax densely 
punctured, pubescence dull pale rust-red;'islypeus and sup- 
raclypeal area coarsely roughened, convex, not at all keeled ; 
antennee black; eyes reddish ; cheeks narrow, with no distinct 
groove; mesothorax and ^cutellum extremely densely punc¬ 
tured, the latter slightly angled in the middle behind, not 
at all emarginate, the lateral teeth rather short; sides of 
* mesothorax and two spots at base of scufcellum conspicuously 
covered with red hair; tegulae shining black; wings strongly 
fttsoous, the basal part hyaline; legs black, with reddish hair; 
abdomen long, shining, with strong irregular well-separated 
punctures, and entire ferruginous hair-bands; last dorsal 
segment pointed, with a median keel, becoming a mere 
smooth line on the basal half; last ventral extending beyond 
dorsal, pointed, not notched at the sides; fifth ventral seg¬ 
ment with very small punctures, the segments before with 
large punctures. The last ventral is formed as in C. brevis 
Eversm., though rather broader; the last dorsal is more 
elongate than in G . brevis. 

Hub .—Solomon Islands, July-August, 1909(\V. W. Frog- 
gatt, No. C 10 ). 

The following table shows the relationship of this species 
to those of Anstralia and New Guinea. 

Faoe with *'prominent longitudinal ridge, which extends from the 
anterior oeeliue'to the apical margin of the clypeue (New Guinea)... 

. smithii DalU Torre. 

Face without each a ridge..1. 

1. Apioal marginal ecu tell vim emarginate in the middle.. 

. alboUnettfa* group (see above). 

Apioal margin of aouteUum not emarginate.2. 

Wings extremely dark, brilliantly violaoeoua; head with muoh white 
hair; lateral teeth of apical segment of male abdomen rudimentary... 

. wtinlandi SchuU (a Ibictp* Frieae).* 

v # This is a comparatively large species, the males 12 mm. or a little over, 
the females about IS mm ; but a single male collected by Mr. Froggatt at 
: Gape York, Queensland, is only a little over 10 mm. long. 

H 
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VViugt dark iti some, but not »o violaceous; bead if white-haired, let* 
conspicuously so; lateral teeth of apical segment of male abdomen 
well-developed (unknown lit C. pttcgriiiata, but it has the hair of 
the head ferruginous)..3, 

3. Pubescence ferruginous; last ventral segment of female abdomen with¬ 

out lateral notches. .ptregrinata Ckll. 

Pubescence white..4. 

4. Larger; wings darker; last ventral segment of female abdomen deeply 

notched on each side; abdominal hair-bauds lateral only (Queens- 
laud),. regina: Ckll. 

Smaller, length of (j) hardly^ 10 mm., of £ 74; last ventral segment of 
female abdomen barely notched; white abdominal bands entire or 
very slightly interrupted; eyes pale green; scutellum with two 
large white hair-spots, sometimes absent (rubbed off?); wings with 

the apical field pale brownish [Victoria (Froggatt, 57.)]. .. 

. froggatti Ckll., n.sp.f 

Megachile mendanas n.sp. 

<j> Length about 16 mm., width of abdomen 6; shape about 
as in M. lucidiventris Smith, the abdomen large and thick, 
but of the parallel-sided type; hair of head and thorax 
bright fox-red, pater below, red also on sides of first abdomi¬ 
nal segment; rest of abdomen with very short black hair, 
ventral scopa black; hair of legs scanty, ferruginous on 
femora, otherwise mainly black or dark fuscous, but red on 
inner side of hind tarsi, and largely bo on inner side of middle 
ones; head large, inner orbits with a double curve, the eyes 
diverging below ; mandibles with two teeth, and a broad cut¬ 
ting edge within; clypeus short, transverse, coarsely rugose, 
slightly keeled, the lower margin gently convex, with a pair 
of small widely separated tubercles; hair of clypeus red, but 
inconspicuous; antennae black; cheeks densely punctured/, 
me&otborax minutely and densely rugoso-punctate, with scat¬ 
tered larger punctures; scutellum densely covered with short 
bright red hair, its surface hidden; hind basitarsus not 
greatly broadened; tegulae dullish black; wings dark fuli- 

t Additional particulars concerning C. froggatti will be given in a paper 
dealing with Australian bees. 
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ginous; abdomen with scattered punctures, and the first three 
segments minutely rugoso-puncta^te, the fourth and fifth 
smoother; second joint of labial palpi a little longer than 
first; tongue extending far beyond palpi. 

Hah, —Solomon Islands, July-August, 1909(W. W. Frog- 
gatt, No. C 4). This and the following species are named 
after explorers connected with the Solomon Islands. This is 
a very fine species, of Austro-Malay, not Australian, type. 
Superficially, it looks much like Vhalitodoma sicufo Rossi. It 
appears to be related to the Hawaiian M . itchauimlanHi 
Alfken, but the latter is smaller, with the ventral scopa 
mainly pale, the first dorsal segment densely red-haired right 
across, and otherwise different. 

MeOACHILE BOUGAIRVJLLBl n.sp. 

£ Length about 9^ mm., narrow, with parallel-sided abdo¬ 
men ; black, with the legs, except the coxae, entirely bright 
ferruginous rod, with pale orange hair; anterior coxae spine¬ 
less, black with an obscure red spot; head quite large, eyes 
red, quite strongly converging below; antennae black, long 
and slender, the flagellum crenulated; mandibles thick, the 
broad outer face rugose; clypeus with large dense punctures, 
middle of lower margin broadly excavated ; hair of middle of 
face black, but of lower part of clypeus golden; vertex, 
mesothorax and scutellum with black hair, but a fringe of 
pale yellowish hair in front of thorax, and one behind sou* 
tellum; metathorax and pleura with light yellowish or orange 
hair; mesothorax and scutellum dullish, very densely punc¬ 
tured ; area of metathovax minutely granular; spurs light 
red; tegulas black; wings dusky; abdomen densely rugoso- 
punetate, with scanty ferruginous hair, which forms obscure 
bands; sixth segment rounder, shallowly emarginate in 
middle; no subapical ventral teeth. 

Solomon Islands, July-August, 1909(W. W. Frog- 
g*tt, No. C 9). Related to M . austeni Ckll., from Queens¬ 
land! but the latter has black legs, white hair on face, etc. 
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Megachile shoutlandi n,sp. 

£ Length about 14 mm., broad, shaped as in J/. chrysopyga 
Smith; black, including legs, mandibles, antenna; and 
tegulse; head and thorax with fox-red hair, that on meso- 
thorax thin and mixed with fuscous; head large; eyes dark 
reddish; mandibles massive, quadridentate, the third tooth 
very broad and low; clypeus and supraclypeal area strongly, 
very densely punctured, the former with a broad median 
smooth band; lower edge of clypeus straight, but flaring; 
mesothorax and scutellum very densely punctured; hind basi- 
tarsus broadened; hair of legs white, reddish and black; on 
hind tibiae and basitarsi the hair in front and on outside is 
white or yellowish-white, and quite long, posteriorly it is 
shorter and black, it is also black on inner side of basitarsus, 
but the inner side of the tibiae is covered with fine white 
tomentum; wings strongly dusky: marginal cell not at all 
appendiculate; abdomen above shining black, well punctured, 
with short black hair; first segment with thin fulvous hair, 
and a patch on each side; segments 2 to 5 with inconspicuous 
linear fulvous hair-bands, failing in the middle; ventral 
scopa pale fulvous on second segment, on third and fourth 
bright red, black at sides, on fifth and sixth black. (Froggatt, 
C 5; type). 

^Length slightly over 12 mm.; mandibles tridentate; face 
covered with light orange hair, but upper part of clypeus with 
a good deal of fuscous; thorax above with rufous hair, 
strongly mixed with black on scutellum and disc of mesc* 
thorax; anterior coxae with very short spines or tubercles; 
anterior tarsi simple; hair-bands of abdomen dull white, none 
on fourth segment; sixth segment descending, the margin 
with two widely separated broad triangular teeth; no suba- 
pical ventral teeth,; pale tomentum on inner face of hind 
tibiae very conspicuous. (Froggatt, C 8 .) 

Hub .—Solomon Islands, July-August, 1909(Froggatt, G 6 , 
and C 8 ). This has a rather strong superficial resemblance 
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the Indian ;!/, yrueopicta Rad., though very different in 
detail. > 

Megachile cahtehbt t n.sp. 

<£ Length about 13 mm.; shape much as in M . lanata 
(JFabr.), but head larger, and abdomen broader in middle; 
coloration much as in if. rotundipennu W. F. Kirby, the 
quite long and abundant pubescence rust-red; eyes black, 
converging below; face covered with red hair; no admixture 
of black or fuscous hair on head or thorax, except a little at 
sides of vertex ; mandibles with three strong teeth; mandibles 
and antennae black; tegulse reddish-black; legs black, with 
anterior femora, tibiae and tarsi red in front, middle tibiae 
mainly red in front; hair of legs mainly red, inner side of 
hind tibiae with greyish-white hair; anterior coxae with large 
spines; anterior tarsi slightly flattened, with a large oval 
black spot on inner face; vertex, mesothorax and scuteilum 
closely punctured; wings dusky, reddish; abdomen with long 
red hair, not wholly covering the surface, leaving a banded 
effect; sixth segment retracted, with a strong median keel¬ 
like prominence; the margin turned outwards, irregularly 
denticulate, with a shallow median emargination; no evident 
subapical ventral teeth; spurs red. 

Bab, —Solomon Islands, July-August, 1909(Froggatt, No. 
C 7). Belated to M . ustulatifornm Ckll., from Queensland, 
but distinguished by the red hair of face, keel-like promi¬ 
nence on sixth abdominal segment, etc. 

Mbgaghilk woodfordi n.sp. 

2 Length about 10 mm.; black, including mandibles, 
antenna, tegulse and legs; form broad, abdomen shovel- 
shaped, general appearance almost exactly like M. chrysophila 
Ckll., from Mexico; face broad, eyes moderately converging 
below j mandibles quadridentate; clypeus extremely densely 
punctured, and with a very broad and shallow median apical 
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emargination; a smooth shining patch occupies the lower part 
of the supraclypeal area and the upper margin of the clypeus; 
hair of face below antennse, and of vertex, black, but a sort 
of broad Y-shaped band on front pale yellowish ; cheeks with 
hair black in front and pale behind ; front densely punctured, 
but rather shining; mesothorax and scutellum dull, minutely 
and very densely rugoso-punotate; hair of mesothorax and 
scutellum black, but cream-coloured tomentum in the suture 
between them; other parts^>f thorax with pale yellowish hair, 
but a good deal of black on upper part of pleura; legs with 
reddish hair, that on tarsi bright fox-red; hind basitarsus 
much broadened and flattened; spurs red; wings dusky; 
abdomen black, with short black hair, the hind margins of 
the segments with conspicuous entire orange-fulvous hair- 
bands; ventral scopa bright red. (Froggatfc, C 6; type.) 

g Length about 10 mm.; hair of face light golden, with 
some dark hairs intermixed on upper part of clypeus; hair of 
vertex black, of cheeks long and pale yellowish; antennae 
long, black; hair of thorax ferruginous, pale yellowish below, 
disc of mesothorax and scutellum with black hair; abdomen 
with red bands as in female; anterior coxae with short sharp 
spines; anterior tarsi simple, dark reddish; sixth abdominal 
segment with outstanding margin bilobatc, the lobes rounded; 
no ventral spines. 

Hab ,—Solomon Islands, July-August, 1909 (Froggati, No. 
C 6). Related to M> diliyens 8m., from the Hawaiian Is¬ 
lands, and M. doanri Ckll., from Tahiti. The male M, doanri 
has the sixth abdominal segment bidentate instead of bilobed 
and the fifth is covered with red hair. M . diliyem is easily 
separated by the colour of the thoracic pubescence. 

The following key separates the species of Meyachih of the 
8olomon Islands, New Caledonia, New Britain, etc. 
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Males.i. 

Females.ii* 

1. Legs, except cox®, red; small narrow species. bougainmlUi Ckll. 

Legs at least largely black.\..2. 

2. Abdomen black without markings; lace with much creamy white hair, 

bat upper part of clypeus with black; wings dark fuliginous. 

. .. .<Mcheais Smith. 

Abdomen otherwise, or face not so marked ....3. 

3. Black, with black hair, abdomen pale rufo*testaceous beneath; wings 

subhyaline. vtntraH* Smith. 

With at least some conspicuous light hair.4. 

4. All the tarsi reddish'testaceous; length 04 mm. quodi Vacbal. 

At least some of the tarsi dark . ..5. 

5. Anterior cox® not toothed; wings nigroviolaoeous; length 13 mm.; 

species resembling M. lachesi*, hut abdomen with some rufous. 

. mtffitma Cameron. 

Anterior cox® toothed (teeth rudimentary in U. nkortiandi ), but wings 
not nearly so dark as in M. twgitlia .6. 

6. Abdominal segments 5*7 entirely covered with fulvous or red hair..,7. 

Abdominal segments 5-7 uot, or not entirely, so covered.8. 

7. Wings fuscous; thorax with black hair. placida Smith, var. 

niprokirto Fries©. 

Like Af. placida, but apparently larger; perhaps not distinct. 

. othona Cameron, 

8. Wings fuscous; two apical segments of abdomen with ferruginous hair, 


but abdomen not banded. mortyana D.T. 

Wings subhyaline; abdomen banded.9. 

9. Hair of thorax above without black; anterior cox® with Urge spines... 

. CWrUrtti CkU. 

Hair of thorax above with much black.10. 

10. Hair-bands of abdomen white.. nkortiandi Ckll. 

Hair-bands of abdomeu red. tvoodfordi Ckll. 

1L Large*,entirely black; wings nlgro-fuaoous. lachtsis Smith. 

Not entirely black........12. 

12. Ventral scope silvery white {amtraUmas) or reddish*white (australis)-. 19. 

Ventral soopa fuscous or blaok.14. 

Ventral soopa red, or largely so.15. 

13. Thorax above with six white hair-spote... australis Lucas, 

Thorax not so marked; abdomen with pale yellow hair-bands . .......... 

. australasia* |,T, 

14. Abdominal segments 2 to 4 orange-banded.. aurantiaca Fries*. 

Abdomen with two orange bauds. quodi VaohaL 

Abdomen without bands..tnendetnr Ckll, 
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Id. $oopa red and black..... 16. 

Scop a all red; face with black hair. 17. 

16. Scopa bright red, black on la»t two segments; four conspicuous white 

spots forming a curved lice between the wings,.. albomargmcda Smith. 
Soopa block at sides of third and fourth segments; no white spote 
between the winga.. «horttandi UkIL 

17. 'iliorax with hair largely pale, especially at sides_ wood/ordi Ckll. 

Thorax with black hair.16. 

18. Larger, 15 mm. long; first or first two abdominal segments black haired, 

abdomen beyond this ted-haired. placida Sm. t v*Lt.n\grohirta Fries*. 

Smaller; abdomen above blaol# without red.19. 

19. Large r., *. . ventralix Smith. 

Smaller, but hardly separable from the description . similis Smith. 

Thioona sapiens n.sp. 

Worker: about 4^ mm. long; black, head and thorax shin¬ 
ing, without light markings; head large; labrura pale ferru¬ 
ginous ; mandibles chestnut-red; antennae light ferruginous, 
the flagellar joints stained with dusky above; face and front 
thinly, nearly uniformly clothed all over with dull white hair; 
hair of thorax and legs scanty, pallid ; abdomen shining, dark 
rufo-piceous; stigma and nervures very dark reddish-brown. 

Hab .—Solomon Islands, July-August, 1909(Froggatfc, No. 
C 18). Related to the Australian T . carbonaria Smith, but 
readily known by the pale reddish antennas and mandibles, 
and the evidently hairy upper part of front. Also related to 
7*. canifrom Smith, which it resembles in the colour of 
antennse and mandibles, but in T. rani from the face is covered 
with fine white tomentuxn, while the front is naked and shin¬ 
ing. The abdomen of T. canifrom is considerably paler than 
that of T , tapi&m* 

I give a check-list of the bees known from the Bismarck 
Archipelago, New Caledonia, and all the groups between 
them. Type-localities are marked with an asterisk, 

$ 

Probopiduub. 

Merofflosta tetraxantha Ckll. Solomon Is.* 
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ANDRENIDiE. 

Callosphecodes ralunensis Fries©. Ralun, Bismarck Arch.* 
Abdomen blue. N 

Halictus ralumitola Frieso. Ralun, Bismarck Arch.* 
Green; 5 mm. long. 

H. froggatti Ckll. Solomon Is.* 

H. viridiscitus Ckll. Solomon Is.* 

H . externs Ckll. Solomon Is.* 

H* urbanm baudinensti Ckll. New Caledonia, fide Vachal. 
Nomia froggatti Ckll. Solomon Is.* 

N. elliotii Smith. French Is.; New Ireland; New Pomer¬ 
ania; all det. Fries©. 

N. luteiventris Fries©. New Pomerania*; Ralun, Bis¬ 
marck Arch. Abdomen red. 

N. variabilu triangnlifera Friese. New Pomerania. 

N. varialilis zebrce Friese. New Pomerania.* 
xV. fulviventris Cameron. Gazelle Peninsula (New Pomer¬ 
ania).* 

N. nnlleyi Cameron (N. metaUica Cam., JV. gazella Friese). 

Gazelle Peninsula.* 

A r . pulchribaltcata Cameron. Gazelle Peninsula.* 

JV. sicheli Vachal. New Caledonia.* (Vacbal, in 190T, 
says ! 9 of A\ argentifrom Smith.) 

NOMADIDiE. 

Norkada psilocera Kohl. Bougainvilje I., Solomon group.* 

J Mj^lectimc. 

Croatia gcmmata Ckll. Solomon Is.* 

C\ emargxnata Lep. New Ireland;* New Britain. 

C. qnartinet Gribodo. Gazelle Peninsula, fide Kohl. 

C . pulchella Gu6r. New Ireland.* Described as a variety 
of G\ nitidula Fabr. 

Anthophorid^. 

Anthorphora sapiens Ckll. Solomon Is.* 

A. zonata L. New Britain, fide Cameron. 
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Megachilidjs, 

(Jvdio&ys disperm Ckll, Solomon Is.* 

C . peregrinata Ckll. Solomon Is.* 

Lithurgus dentipes Smith. New Pomerania, fide Friese. 
Megachile tnendanee Ckll. Solomon Is.* 

M. bouyainvillei Ckll. Solomon Is,* 

M , shurtlandi Ckll. Solomon Is.* 

M. cartereti Ckll. Solomon Is.* 

4 * 

M. woodfordi Ckll. Solomon Is.* 

M. albonuirginata Smith. New Caledonia.* 

M . aurantiaca Friese. New Caledonia.* 

M. australamt D.T. (M. unitata Sm.). New Caledonia and 
New Ireland, fide Friese. 

M. australis Lucas. Noumea, New Caledonia.* 

At, lachesis Smith. New Ireland and New Pomerania, fide 
Friese. I have a male collected by Dahl at Ralun, Bismarck 
Archipelago. 

M . mortyana D.T. (apicata Sm.). New Britain, fide Friese. 
M . placida myrohirta Friese. New Britain.* 

M. similis Smith. Aneitaum, New Hebrides.* 

M . mcgistia Cameron. Now Britain,* <£ 13 mm. 

M. othona Cameron. Now Britain.* 12 mm. 

M. guodi Vachal. New Caledonia,* 

XYLocoPim®. 

Xylocopa provida Smith. New Pomerania, fide Friese, 
Hair of bead whitish. 

X. per kind Cameron, New Britain,* Hair of head black. 
The record of X. aerulea Fabr., from New Caledonia is 
erroneous. 

Apxdje. 

A pis mellifera L. New Caledonia, fide Vachal. Doubtless 
introduced. 

Trigona sapiens Ckll. Solomon Is.* 
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REVISION OF PTEROHELjBUS (continued) AND OF 

SARAGUS; WITH DESCRIPTIONS OF NEW SPECIES 

OF AUSTRALIAN TENEBRIONJDJS. 

\ 

By H. J. Carter, B.A., F.ES. 

(Plate viii.). 

Table of PterokelcBu*. Subjection iii. 


Elytra seriate-punctata, the interstice* fiat or slightly raised and narrow. 

* I. Size large, 20 mm. long. P, mtmnoniu* Paac., 

... P, itnuiHricUtu Lea. 


2. (22)Size medium, 14 16 mm. long. 

3. (7)Colour black or brown-black, highly polished. 

4.Sides parallel, form elongate.. P. parallelu* Brdme. 

5.{7)8ides not parallel, form ovate. 

fi.Metasternmn pustulose.. P. simiolts, n.sp. 

*7-Metasternum not pustulose, elytral margins wider... P. fratemu* Blackb. 

8. (12)Colour black, subnitid. 

9. Alternate Intervals of elytra faintly cosUte. P. canfuzus Macl. 

10.(12)Alternate intervals of elytra fiat. 

# lLPunotures in series very fine, confused at base..../*, gtminatua Blackb. 
*12. Punctures in series not fine, nor confused at base . P. bagoteuMs Blackb* 
18.(17)Oolour black, opaque. 

14. Korm elongate-ovate.P. planwt Bless. 

. * .:. P . ptUoidt* Macl. 


15. (17)Form widely ovate. 

16. Elytra costate..;.P, ovulum H. -Rut. 

# 17-Elytra not costs ie. . P, zilphouUs Breme. 

Ifi.(22)Cok>ur brown. 

19. Punctures in series large, Intervals raised... P. Utigimui Pasc. 

20. (22)Punctures in series small, intervals fiat, 

21.Site larger (16x 10 mm.), convex. . P< Broadhursti Lea. 

*22.Sise smaller (14 x ? mm), depressed. P. nnm Paac. 

28,(84)fei*f small, less than 12 thro. long. 

24.(27)Oolour black, highly polished. 


29. Site smaller (8 mm. long), punotures large and deep. 

P. punctipennis Maol. 

26.8i»» larger <10-11 mm, long), punctures very small.. P. nitidiszimus Pass. 

27.Sits largest (12 mm. long), punotures moderate. P, certus Maol. 

28.(30)Colour black, or pieeous-biaok, moderately nitid. 


29. Form oval and oonvex. 


P. pueiUuz Macl. 


• Species identified only from description. 
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**80. Poem depreued and elongate. P. ptUatiu Briehe. 

31. Colour black, opaque. P . aatUu$ Paao. 

32. (34 (Colour brown or pioeoua. 

*33.Size larger (10x« mm.). P- ovedit Blaokb. 

34.Size smaller (0x4 mm.).. P• opcUroiekt Mad. 


PUrohtlaiu*, Subtoctiou iv. 

Elytra irregularly punoUte. 

1, (7)Colour black, highly polished. 

2. (4)Form very convex. * 

3,Side* of elytra subparallel, sternum coarsely granulose. P. vicariu* 

Paso.; P . giaber Mad.; (?)*/ > . cUer Blaokb.; (!)*/>. ttriato-punctatus Boi«d. 


4. Elytra obovate, sternum minutely granulose. *jP, KoUarii Br6me 

5, (7)Form leu convex, elytral puncture* smaller than in 3. 

d.Sixe 14x8 inm. f punotures larger. P * oWitemfu* Maol. 

7.Sbte 10*2x5*8 mm., punotures very fine.. P. politu*, n.sp. 

8. (l8)Colour black, subopaque. 

9. (12)Form very oonvex. 

10. Elytral punotures large and dense.. P. convexiusctUua Maol. 

11. Elytral punctures smaller, distant and obscure,... P, ntbpunctutu* t n.sp. 

12. Elytral punotures subobsolete. P. nublo/vi*, n.sp. 

13. Form more depressed, elytral punctures small. die per sue Maol. 

14. (l8)CoIour brown or reddish. 

15. Elytra tuberoulate.* # P. minimus Maol. 

16. (18)Elytra not tuberqulate. 

17. Elytra broadly ovate, confusedly striate..... ...P. thymoicidee Macl. 

18. Elytra subparallel, minutely, regularly costate.....,./* uitiduloidte Cart. 


Synonymy. 

P t vicarius Pasc. » P. giaber Macl. » P, ater Blackb, m P. striato - 
puitctatu# Boisd.(l). 

Having compared the type of P, giaber Macl., with specimens 
of P. vicarius Pasc., (cotypes, Jxde Mr. Masters), I have no hesita¬ 
tion in saying that the species are identical. There seems to be 
little doubt as to the synonymy with P. ater Blackb. The 
Macleay Museum specimens (cotypes) of P. vicarius certainly 

* Species identified only from description. 

** P* affenus Paso., Is unknown to the author, and unrecognisable from 
description, but evidently oomes near 30. 

Macl cay's Section U M Subsection ii., is omitted here, having been revised 
and tabulated by the Hcv. T. Black burn (Trans. Hoy. Soe, South Australia# 
1907, p. 290). 
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show a slightly recurved margin to the thorax, while Pascoe’s 
description of the elytra says “ the punctures less regularly 
arranged near the suture and base.”^ This is quite different from 
Mr. Blackburn’s interpretation of it, “ with the seriate punctures 
of the elytra interrupted only about the base and near the suture.” 
Specimens of /\ vicarim examined—it is the commonest species 
iu the Sydney district—have irregular punctures interspersed 
with the seriate punctures to a slight degree. Pascoe also gives 
Victoria as one of the localities for l*. inccvrius. 1 have received 
specimens of it from various parts of Victoria, exactly corres¬ 
ponding with Mr. Blackburn’s description of P. afar. Of l\ 
striato-punctatm Boisd., I speak with the usual doubt that is 
associated with Boisduval’s species. The description is useless, 
but De Brume's figure and fuller detailed description are quite 
consistent with the above synonymy; while many Museums in 
Europe have Pascoe’s species labelled /*. striato-pnr^ctatus Boisd. 
(There is a specimen in the Howitt Coll, of the Melbourne 
Museum, so labelled). Boisduval’s locality was Kangaroo Island. 
While this doubt remains, it is better to retain Pascoe’s name. 
I have transferred P. vicarius from Section iii. to Section iv., in 
the tabulation, which may be readily explained by its synonymy 
with l\ glaber Mad. There are very few species that have not 
some indication of a linear arrangement in the elytral series of 
punctures; in fact, P. nitidulmdes Cart., is the only species in 
which this arrangement is not traceable. The gradation between 
Subsections iii. and iv,, of Macleay, are not, therefore, clearly 
defined; but in all the species tabulated in Section iv. above, the 
irregular punctuation of the elytra is not confined to the basal, 
sutural, §nd lateral regions. ^ 

P. Mphoides Breme, may or may not be Cilibe silphoides 
Boisd. Macleay says that they are not identical, without giving 
any evidence for his opinion. I have three specimens taken by 
Mr. Hacker in the Cape York district, that exactly corres¬ 
pond with the figure and description given by De Breme, 
but are quite unlike the species labelled P. silphoides Breme, 
in the British Museum. While resembling many species of 
Sarayus in the ovate convex form, my specimens are winged, 
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and have the prothorax widely rounded, with wide flat mar¬ 
gins, distinctly wider than the elytra at base. 

P. disperms Macl.—There i3 evidently some mistake in 
Macleay’s published dimensions, given as 5J x 3£ lines. The 
type measures 14 x 7 mm. 

P. minimus Macl., belongs to Section ii., Sub-Section ii., 
but was omitted by Mr. Blackburn in his tabulation of the 
group (Trans. Roy. Soc. S. Aust. Vol. xxxi., 1907, p.291), 
following Macleay’s arrangement. 

Ptehohelasus subcostatus, n.sp. 

Subparallel, black, moderately nitid ; palpi, antennae and 
legs piceous. 

Head impunctate, epistoma truncate with sides rounded 
and raised, limited behind by a fine semicircular suture, eyes 
much more approximate than in P. jriceus Kirby; antennae 
with basal joints slender, third joint little longer than fourth, 
four apical joints transverse and successively wider, thir¬ 
teenth much the largest and ovoid. 

Prothorax f 3 5 x 9 mm., length measured in middle, 
width at base; extreme border narrowly raised at apex and 
sides, apex rather squarely emarginate, anterior angles pro¬ 
duced beyond the eyes and widely rounded, base slightly 
sinuate, sides moderately rounded, posterior angles acute, 
foliate margins wide and with the disc entirely impunctate, 
base rather deeply bifoveate, the foveae joined by a transverse 
impression. Mytra as wide as prothorax at base, shoulders 
angular and obtuse, sides subparallel for two-thirds of 
length, margins wide, of almost equal width till near apex, 
then slightly narrowed, extreme border narrowly raised; 
disc with humeral boss prominent, with eight equally and 
slightly raised costae on each elytron becoming obliterated at 
apex, besides a short scutellary costa; between each pair of 
costae two rows of large closely set punctures (of about the 
same size but more closely set than in P. piceus Kirby), the 
costate intervals and the suture entirely laevigate ; a single 
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row o£ lateral punctures even more closely set than the pre¬ 
ceding. Abdomen striolate, apical segment minutely and 
closely punctate; femora and underside of margins smooth, 
tibiae and tarsi fringed with short yellowish hair, prosternum 
carinate and produced backward. Dimemions, 16 x 10 mm* 
flab.— Brunswick and Patterson Rivers, New South Wales. 
Two specimens, the sexes, are before me, the male taken 
by the author at Brunswick Heads, the female by Mr. A. 
Stephen in the Patterson River district. The former speci¬ 
men has the costae more distinct, those on the female speci¬ 
men becoming obscured about half-way, but they are cer¬ 
tainly conspecific. This species belongs to Macleay’s Sec¬ 
tion i., and is nearest P. pice u ft Kirby, from which it differs 
considerably in (1) smaller Bize; (2) subparallel form, with 
margins scarcely widened in the centre; (3) more approxi¬ 
mate eyes ; (4) much more closely set punctures of elytral 
series, and more regularly raised costae. Prom P. Pancoei 
Macl., it differs more markedly in the larger punctures and 
evident costae. Like many others of the genus, fresh speci¬ 
mens are covered with a pruinose bloom. Types in the 
author's Coll, 


PTKBOHBLiEUS STERNAUS, n.sp. 

Efongate-ovate, subparallel, black, very nitid, antennae and 
tarsi red. 

Head coarsely punctured, slightly rugose at base, epistoma 
straight and depressed in front, rounded and a little raised 
at sides, hot separated from "forehead by a defined groove: 
antennae long (extending to base of prothorax when at rest), 
basal joints slender, four apical joints much wider than pre¬ 
ceding and rounded; apical joint elongate-ovoid. Prothorax 
more than twice as wide as long, widest at base, width at 
apex about equal to length, sides arcuately converging from 
base to apex, anterior angles emarginate and rounded, pos¬ 
terior angles acute and deflexed, margins rather flat and 
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narrow, extreme border very fine and scarcely raised, base 
insinuate with two equidistant fovese, and two smaller foveee, 
one on each Bide of acutellum; disc convex, finely and rather 
closely punctured, with central depression faintly indicated 
near the middle. Scutellum semicircular. Elytra three and 
one-half times the length of prothorax, and a little wider 
than it at base, sides parallel to half-way, then slightly ex¬ 
panded before the apex; shoulder obtuse, margins very nar¬ 
row (narrower than in P. vicjirius Pasc.), extreme border 
raised, disc seriate-punctate with about 18 rows of close, 
well-defined, round punctures, increasing in size from the 
suture outwards, besides some irregular smaller punctures on 
basal area; of these rows, the punctures in the first (exclud¬ 
ing a short scutellary row of similar punctures) very fine and 
close, in the second and succeeding rows larger and more 
distant, the lateral row of punctures largest of all and 
deeply impressed; the intervals flat on disc, but becoming 
raised and convex towards the sides. Prosternum strongly 
carinate and produced backwards into the mesosternum in a 
wide V-shaped receptacle ; meta- and episterna rather thickly 
studded with large punctured pustules, those on the former 
curved (or Blug-shaped), on the latter round; abdomen with 
first two segments strongly longitudinally strigose and punc¬ 
tate, apical segment closely punctate only; fore tibiae fihely 
serrated on their outside edge, armed at apex with two short 
acute spines; tarsi clothed with pale red hairs. PeniB 
grooved above and terminated by four minute spine-like pro¬ 
cesses. Dimensions, 16 x 8*5 mm. 

Hab. —Goombungle, Darling Downs, Queensland. 

A single specimen ($) sent by Mr. C. French. It is moat 
closely allied to P. viearius Pasc., from which it differs inter 
alia by the more regularly defined seriate punctures of the 
elytra, and in the sculpture of the sternum. In P. viearius 
Pasc., the sternum is plosely and regularly pustulose, the pus¬ 
tules being little raised; in P. sternalis the pustules are much 
larger, more distant and more defined. P. geminatus Blackb., 
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must be another ally, with evidently finer elytra! sculpture 
"finer than thorn* of P. nitidwHimm Pasc. 1 ’; while in l*. tternalis 
the punctures in tile series (except jn the first row) are 
larger even than in vicar in* Pasc. 

I have never met with specimens of V. virariut* Pasc., from 
Queensland. It is just possible that Pascoe, who gives 
Queensland (as well as New South Wales and Victoria) for 
its habitat, may have confused the above with that species. 


PtEROHELjEUs politus, n 8p. 

Moderately elongate-ovate; black, very nitid, oral organs, 
antennae and tarsi piceous. 

Head small, epistoma rounded in front, reflexed and a 
little sinuous at sides, limited behind by a deep curved 
groove; coarsely, rugosely punctate, eyes separated by a dis¬ 
tance equal to the transverse diameter of one eye, antenna* 
with third joint equal to fourth and fifth combined, [apical joints 
wanting.] /' rothorcuc 2 5 x 5*5 mm , length in middle, width at 
base ; narrowly bordered at apex and-sides, anterior angle promi¬ 
nent but widely rounded, sides arcuately widening from apex 
to base, narrowing at the acutely produced posterior angles, 
base sinuate ; foliaceous margins wide at base, gradually 
narrowing to apex, with apical half strongly convex, rather 
widely reflejeed, finely striolate; disc moderately convex (less 
so than in P. nitidimmu* Past*), central line lsevigate at base 
only, without distinct foveas at base, finely and closely punc¬ 
tate* Elytrd, 3 k 5-8 mm., humeral angles distinct and 
obtuse, slightly wider than prothorax at base, subparallel 
margins moderately wide on basal half, suddenly narrowing 
but continuous to apex, extreme border finely reflexed. Disc 
convex, very finely and irregularly punctate, with a few 
regular series of equal round punctures somewhat obscured 
by the confused irregular system, punctures larger and irre- 
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gular in the lateral regions, extremely line and subobsolete at 
base. Prosternum rather coarsely granulosa, central carina 
sharp and strongly raised, abdomen finely striolate, with 
apical segments minutely punctate. Dhttrn*\um, 10*2 x 5'8 
mm. 

fftth .—West Australia. 

A single specimen, sent by Mr. C. French, sex doubtful, 
is before me. The species is evidently nearest to P. nitidis 
Minus Paso., in size, and general facies, but differs from that 
species in (1) the much finer and more confused punctuation 
of the elytra; (2) more refloxed prothorax : (3) narrower 
apical margins of elytra; and thus is placed under a different 
Sub-Section in the tabulation. 

Ptkrohel^us subpunctatus, n.sp. 

Oval, black, opaque above, nitid-black beneath, antennse 
piceous with apex ferruginous, tarsi and tibiae clothed with 
light eastaneous pile. 

Head rounded and slightly raised in front of epistoma, 
with a well marked circular grove limiting epistoma behind, 
cantbus raised and round ; eyes large, transverse, and separ¬ 
ated by a space of the width of the diameter of one, with 
very shallow, scarcely evident punctures on front; antennae 
just reaching base of prothorax, with four apical joints sub- 
clavate and flattened. Pro thorax 4 x 75 mm, length mea¬ 
sured in middle; arcuate-emarginate at apex, widest at base, 
sides very slightly rounded and converging from base to 
apex, inflected at hind angles; anterior angles widely 
rounded, but produced in front of eyes; posterior angles 
acute, but rounded at tips and slightly produced backwards, 
foliate margins strongly reflected, with extreme border thick¬ 
ened and shining, central line distinctly shown, disc appar¬ 
ently quite impunefcate. Scutdlum equiangularly triangular. 
Elytra convex, slightly wider than prothorax at base, shoul¬ 
ders widely rounded, sides subparallel, but a little widened 
behind middle, margins of nearly uniform width throughout 
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and horizontal; the two together about 1 mm. wide, extreme 
border a little raisod and shining. Disc with seventeen rows, 
on each elytron, of shallow, fine (|?ufc not minute), rather 
distant and half-concealed punctures, the rows and punctures 
confused near scutellum, and obliterated at apex, intervals 
quite smooth and of uniform width ; tho outside row of large 
punctures more evident than usual (possibly by contrast). 
Abdomen finoly and closely punctured near base and centre, 
quite smooth at sides and on epipleurae; prosternum with 
strongly impressed, sinuate, longitudinal striae, becoming 
fainter towards centre, tibial spines minute, femora smooth, 
tibiae strongly punctured, and with a strong line of castan- 
eous tomentura on inside. DuHenmiauH, 15 x 9 mm. 

Tlab .—Sandstone and Whitlock, West Australia (Tar- 
coola, S, Australia?). 

A single specimen has been sent by Mr. C. H. J. 
Clayton of the Sandstone Development Gold Mine. The re¬ 
mains of a second specimen {$\ have been received from Whit¬ 
lock ; while a third, rather smaller, but, I believe, the same 
species has been received from Tarcoola, through Mr. C. 
French Its ueaitwt ally is I*, eottveaiuitculu* Mach, to 
which it is very similar in shape and outline, and convexity, 
but differs in its obscure elytral sculpture. The strong pro- 
sternal striae should be a good character for identification, in 
a section that has few enough marked characters for a literary 
diagnosis. Type in the author’s Coll. 

i PTERORELiRU8 SUBL^JVIS, n.sp. 

Oval, black, subopaque above, subnitid-black beneath, an¬ 
tennae pioeous, with tfaree apical joints ferruginous. 

Head evenly round i$, front, little raised anteriorly or at 
canthus, depressed but without definite line to limit epistoma 
behind, eyes smaller and more distant than in preceding, 
anterinos finer and with the four apical joints rounded but 
less enlarged than in the preceding species. ProtJtaraT, 
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4x8 mm., length measured in middle; very similar to the 
preceding, but anterior angles lefts, and sides more widely 
rounded, central line scarcely indicated, and with the head 
showing no signs of true punctures. Margins wider and more 
horizontal, extreme border thinner, minutely serrate at base. 
Elytra convex, of same width as prothorax at base, shoul¬ 
ders less widely rounded, margins slightly wider and more 
concave for the greater part, more narrowed at the apex. 
The whole entirely impunctate except for a faint extra-scu- 
tellary line of small punctures, the marginal row of large 
punctures (much smaller than in D. subpumitatus) and a few 
interrupted lines of scarcely evident punctures on the sides. 
The places usually occupied by lines of punctures faintly in¬ 
dicated by indistinct and indefinite strias. A hdomtn longi¬ 
tudinally and rather strongly strigoso, with the two apical 
segments finely and closely punctured. Prosternum rugose. 
[Medial and hind legs wanting.] Dimensions, 15*5 x 9 mm. 

flab. —Yalgoo, West Australia. 

A single specimen ($>), sent by Mr. C. French, presents 
many features in common with the preceding species, /\ sub- 
punctafus , and may possibly prove to be the female of that 
species. Its alm'ost impunctate upper surface is, however, 
in strong contrast to the definite, tout obscured sculpture of 
that species with which I have compared it above. Type in 
the author’s Coll. 

Var, A.—A second specimen (<J) differs in having more 
definite series, as well as some irregular punctures, on basal 
half of elytra, the apical half being quite impunctate. 


Enoaha camklus, n.sp. 

Ovate, very convex, reddish-brown, nitid (when abraded), 
covered with a fine, waxy, whitish, bloom (when fresh), 
Head ; epistomu truncate, sides obliquely rounded, wid¬ 
ened and strongly raised at canthus, narrowing at the eyes 
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(these large and separated by a distance loss than the dia¬ 
meter of one of them), surface rather flat, with a wide de¬ 
pression on each sido of epistoma, and rounded transverse 
ridges in front of eyes; Hnely punctate throughout; antenna? 
long, slender, joints 1-6 somewhat cylindrical, 7-8 obconic, 
eighth wider than seventh, 9-10 widely rounded and flat¬ 
tened, eleventh largest, oval. Prothtmu 4 x 11 mm., length 
measured in the middle ; enclosing the head beyond the eyes, 
widest at base ; anterior angles rounded but subroctangular, 
sides a little sinuate antoriorly, widely rounded and diverging 
to base : posterior angles acute, slightly falcate and directed 
inwards and downwards; base sinuate, finely serrated at mar¬ 
gins, foliate margins very wide (width of combined margins 
to disc as 4:5), generally horizontal, with border reflexed; 
disc with central line depressed in front, subearinate at base, 
faintly gibbous on each side, and, together with the mar¬ 
gins, uniformly punctate in two ways, (1) a regular system 
of larger punctures not closely placed, (2) a minute and close 
system of punctures between those of system (l). Svutellum 
large and shield-shaped, punctured and subearinate in the 
middle. Elytra as wide as long (J3 mm.), of same width as 
prothorax at base, shoulders defined and obtuse, sides widen¬ 
ing to half-way, then narrowing and rounded at apex ; foli- 
aceous sides wide at base, narrowing at apex, the sutural out¬ 
line (seen sideways) extremely gibbous, basal and lateral 
declivities steep, apical declivity more gradual, surface 
coarsely and closely punctate, intervals rugose and nitid 
(after removal of bloom), with faint indications of two or 
three subobfeolote costas on each" elytron, the suture strongly 
carinate, an uneven transverse ridge extending obliquely 
backwards from shoulder (of discal portion) to near the 
suture, and a slight protrusion near the apparent termina¬ 
tion of a costa on the apical declivity. Abdomen very nitid 
and minutely punctate, prosternum opaque and rough, 
sharply carinate throughout, its process nearly rectangular, 
mesosternum with a clearly defined triangular recess; femora 
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smooth, tibiae slightly rough, and apparently without ter- 
minal spines, basal joint of hind tarsi as long as the rest 
combined. JHmemions, 18 x 13 mm. 

Hah. —Berowra, North Sydney. 

Three specimens are under examination, one taken by the 
late Dr. C. D. Clark, labelled N. Sydney, the other two 
taken by Dr. E. W. Ferguson and myself, at Berowra (one, 
dead, from a spider's web; the other, alive, under a stone). 
It differs very markedly froig its nearest allies E. mbmacnfu- 
turn Br., and E. We#f trovdi Boisd., (between which it is inter¬ 
mediate in size), by its unusually gibbous outline, which is 
the same in all three specimens. The elytral punctures (seen 
after the removal of the waxy secretion) are coarser, while 
the costae are less evident than in either of the above species. 
Type in author's Coll. 


The following table serves for identification: — 

Table of JDneara. 


Colour testaceous-brown. 

l.Size Urge, 20-22 mm. long, three elytral cost® distinct, puncture* small, 
maximum vertical height 4 nun,,,,* Wtttwoodi Boisd., gibbotum Weatw. 
2.Form very gibbous, three elytral cost® indistinct, punctures coarse (18 

mm. long), maximum vertical height 4’5 mm.. camelw* f n.sp. 

3.Smaller (13-15 mm. long), three cost® distinct, punctures smaller, maxi¬ 
mum vertical height 3 75 mm. inubmaculatum Brftme. 

4. Size less than 3 (11-12 mm. long), colour paler, one costa strongly raised 

and crooked, margins narrower than 3. %Lacordairei Maol. 

5. Covered with fungoid flooculenoe . .floccomm Paso. 

6. Colour black, three cost® on each elytron. nigrum Cart. 

7. Colour chesttmt-brown, margins very wide, six cost® on each elytron,... 

...latum Cart. 


* The habitat of E. Went modi is .South Queensland. 1 have specimens 
from Brisbane, taken by Mr. R. IlHdge. 

f Widely distributed throughout New South Wales. 
t Macleay considered that the figure given by Lacordaire as E . mbma- 
rv latum > was really that of E f Lacordairei. The figure given bv I)e 
Br&me, in his “ Monograph dee Cossyphides," is certainty that of the 
common E. nubmaadatum. 
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Sympetes dentjceps, n.sp. 

Oval, depressed, moderately nitid, glabrous, discal portion 
above and below, with borders of foliate margins brown, 
foliate margins of prothorax and elytra yellow, antennae and 
legs piceoua-red, tarsi paler. 

Head widely truncate and flat in front, labrum just evi¬ 
dent, epistoma limited behind by a slight transverse depres¬ 
sion, sides almost straight, rather widely raised, and ter¬ 
minated at anterior angles in a distinct rectangular tooth, 
surface minutely granulose ; antennae stout, extending beyond 
base of prothorax, joints H 30 little wider than the preced¬ 
ing, rounded, eleventh oval. l*rothor<u t 2x7 mm., length 
measured in middle, width at base; depressed, squarely and 
widely emarginate at apex, sinuate at base, anterior angles 
sharply rectangular, extending to the full length of head, 
margins very wide and flat, sides strongly diverging in a 
regular curve from apex to base, extreme border reflexed, 
thin and laminate, continuous throughout except at base of 
disc; postorior angles acute, produced backwards and slightly 
incurved at the tip; foliate margins closely and strongly 
punctate, above and below ; disc carinate in middle, slightly 
gibbous near base, otherwise strongly depressed and minutely 
punctate, Scutellum transversely triangular and minutely 
punctate. Elytra 9x8 mm., disc to combined margins as 
9:7, narrower than prothorax at base, shoulders obtusely 
angulaie, sides very gradually widening to apical third, 
widely rounded at apex; extreme border finely reflexed and 
vertical (seen sideways convex, and wider than that of pro¬ 
thorax) foliate margins wide, in general horizontal but un¬ 
dulate, and forming slight three-fold gibbosities* Disc 
strongly carinate at suture; more convex than pronotum, 
with three nearly equidistant costse on each elytron, the first 
two more strongly marked and continuous to the base, the 
third only evident posteriorly, the whole surface dotted with 
round punctures, intervals slightly rugose* Promtemv^ non- 
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carinate, and with metasternum minutely and closely punc¬ 
tate^ legs without toroentum, femora punctate, tibue rough, 
[Abdomen wanting.] Dimensions, 11 x 8 mm. 

//ofi,*“Shark Bay, West Australia. 

A single specimen, sent by Mr. C. French, withou$%bdo- 
men but otherwise perfect, is under examination. It fa thus 
impossible to determine the sex. It is quite distinct from the 
thirteen species tabulated in my revision of the genus (These 
Proceedings, 1910, p.88), and is the smallest yet described. 
In form, it is nearest to S. iestudinev* Hope, while in colour 
it is most like A\ bicolor Carter. The dentate sides of the 
epistoma present the appearance of a rectangular excision 
from the anterior corners, and are even more strongly 
marked than in S. ercisifrons Carter. Tlje dark'colour of the 
disc is extended around the apical, basal, and lateral mar¬ 
gins of the pronotum. 

HKOiKiw Hamlyni, n.sp. 

Oblong, subparallol, opaque, rusty-brown, densely clothed above 
and below with squarriose derm, tarsi and basal joints of antewu© 
ml dish. 

Head: epistoma rounded in front, labrum produced, forehead 
depressed, eyes oblique and oval, separated by a space less than 
the minor axis of one eye; antenme shorter than prothorax, third 
joint its long as fourth and fifth together, 4-7 increasing in width, 
8-11 much wider and rounded, eleventh globular. Frolhorcuv 5 ^ 
8 mm., widest at base, thence regularly rounded to apex, anteriof 
processes pointed and overlapping, not furrowed in middle, poste¬ 
rior angle acute (about 80°) very little produced; base with central 
lobe produced backwards, foliaceous sides wide, slightly deflected 
posteriorly, finely seriated on hmd margin, lateral margin unde¬ 
fined. Disc very convex, evenly carinate in a single curve, the 
Carina extending to apex but not to base. fflytm 9 x 8 mm., of 
same width at base as prothomx, shoulders obtuse and aubdentote, 
sides parallel till near apex, border irregularly cumulate, expla- 
nate margin flat and of nearly equal width to apex, except for a 
[Printed off 14th August, 1911.] r 
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short widened anterior portion; Mctota^ each elytron with" a 
single black shining costa extending to base and terminated on 
apical declivity, these costa? subparallel for the greater part, very 
little converging apical ly and about 3 mm. apart; the suture 
slight^ costate at apical declivity only, a subcostate interval near 
mar^fjt of disc; sculpture of disc concealed by squamose derm; 
abdomen and legs covered with brown decumbent hair, sternum 
clothed like upper surface, prosternum s liar ply convex, its process 
produced into a blunt triangular point; fore tibia* with a single 
prominent spine at apex, othfer tibia? shortly bispiuose. Dimen¬ 
sions, 14x8 mm. 

Hal). Alice River, Rarcaldine, Queensland. (K. Broad bent; 
November, 1887). 

A single specimen, labelled as above, has been sent, amongst 
other Tenebrionidie, for identification, from the Queensland 
Museum, by Dr. Hamlyn-Harris, to whom ! have much pleasure 
in dedicating it. A close ally of //. cre.natijwvnix mihi, it differs 
in the following particulars from that species. Byes more obli¬ 
que; squaniose clothing more dense; prothorax more convex, its 
(Altline (kwh sideways) evenly curved; elytra hicoxlatr, with sales 
less evenly and strongly crenulate. Type in Queensland Museum. 
Table of Sarqym, 

Section i. Elytra costate. 

A. Specie* with bicosfcato elytra. 

1. (5)Colour brown. 

2. (4)Si*e large, 20 mm. long, 

3. Form elongate, parallel, prothorax very convex, gramiloae.. 

'■> . .... convtxicoUi* Macl. 

4. Formelou gate-obo veto, prothorax with two rained puituk'S.,.mc$W Paso, 


fi.Sise email, 13 mm. long, form nearly ciroular, . , . MuMersi Cart. 

0,(8)Colimr bUok, n^tid, lateral margips of prothorax reflexed. 

7.8iae large, 20-22 mm. long.... Blackhnmi Macl. 

8. Sir* itnaller, 15J47 mm. long. montanw Cart. 


9.Colour black, opaque; lateral margioa of prothorax not reflexed.... 

. *addmdH*B laokb. 

B. Species with trloosfcate elytra. 

KM26)Intervals of elytra rugose and tuberculate. 

ll.Prouotttm rugose../uswratfk Germ. . 

t^<jpS)Fronotum granulosa. 


Species identified only from description. 
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13. (U5)Coet® uninterrupted for the greater part. 

14. Elytra ovate.,... rudis Maol. 

15. Ely tra parallel. .. luguhria Lea. 

16. (20)Ca«t® generally interrupted. 

17-Colour uniform brown, margins of pronotum not wrinkled. 

. cattnulatMa Macl. 

MJ.Bicolorous, head and thorax much darker than elytra . uweguaJw Black 1). 

19. (33)Golour black. 

20. (22)Margins of elytra wide. 

21.Suture elevated at apex.. Lindi Blackb. 

22.Suture not elevated... Odeioahn* Base. 

23. Margins of elytra narrow (withou^the usual row of tubercles bordering 

the suture).. *mtdiocri* lflaokb. 

24, (26)Elytra scarcely coBtate, (cost® mere rows of tubercles). 

2fi.Form hemispherical (12x0 mm.). latu* Blackb. 

20. Form elongate-ovate (3$ x 0 mm. ).Jevico*tattig Mael. ^tyinterruptus Brdme. 
27(33)Intervals of elytra (and pronotum) punctate. 

28.(30)Punctures on elytra not in rows. 

20. Disc of pronotum closely and finely rugose-pun ot&te,, .emarginatu# Gu£r. 


... ... vassidoide# Koisd, 

30, Disc of pronotum clearly punctate, not rugose... injelix Paso. 

81.(33)Punctures on elytra in rows, sides eubparallel. 

32.Size large, 16$ x 10 ram. buwinafw* Champ, 

33. Size smaller, 12 x 7$ mm. Iricarinatu* Blackb. 

C. Species with 4 (or more) cost® on the elytra. 

34. (86)Suture not costate, colour black. 

36.Surface of elytra granulose. i. conjirmatua Paso. 

86. Surface of elytra eubobsoletcly punctate. opaciptnni* Mad. 

87. Suture strongly cost&te, colour brown. novtmeoatatu*, n.sp. 


The following species are unknown to me, and have been, there¬ 
fore, omitted from my Table, as unidentifiable from description, 
rugome Boiwd. — Mr. Blackburn has apparently attached this 
name to a small Victorian species (These Proceedings, 1889, p. 
1269), but the name has been similarly attached, in some Collec¬ 
tions, to a species from New South Wales (which I have from 
Bathurst); in both cases without any reason, beyond the fact 
that the few lines of description fit the insect; but there is no 
evidence, at present, to distinguish it from the common S, lavi~ 
collie Germ. 

S. nuirginellutt Hope.—A large tricostate species* with large 
fiat margins to pronotum and elytra, from Norfolk Sound, appa¬ 
rently near S. catenulatue Macl. 


Species identified only from description, 
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+$. marginatum Sol,.I have neither Been the description, nor 

any identified specimen of this. 

Nates on the Specie* \n the Table. 

The species of this group are very difficult to separate by 
literary means, and it is doubtful whether many of them should 
not be considered as varieties only. For example, lAndi 
Blackb., 8 . medioervf Biackb., *S f . Odewakni Pasc., differ only in 
characters of size, and small points of structure or sculpture that 
might well occur in the same species, so fai* as 1 am able to judge 
without a close examination of the types. 

S. latum Blackb. —A very distinct species, which I have from 
Sea Lake, Victoria; form very globular, and with the costa 1 
almost entirely broken up into nodules. 

The synonymy of S. lemaostatus Mac]., with S. interrnptus 
Brfime, is extremely probable from De Brume’s description and 
figure. I have cotypes of S, levicostatus Macl. 

S. cassidoides Boisd. - S. emarginatus Gudr., a synonymy given 
in the Munich Catalogue, but I have not met with the authority 
for this. It is a relief to be rid of any Boisduvallian species. 

S. iv/elix Paso., though near, is quite distinct from S. etnargL 
natus Gudr. The latter has a wide range, and is common at the 
roots of plants near the ocean at Sydney, but'is found in all the 
Southern States to West Australia. S infelix Pasc., from Tas¬ 
mania (Mr. Lea has recorded it, and has sent me specimens from, 
King Island, Tasmania) is very distinct in the sculpture of its 
prothorax* 

$, bicarinatus Champ, — I believe I have correctly identified 
two specimens under this name, from Camoweal, North Queens¬ 
land, and Torment a Creek, South Australia, respectively. They 
correspond with the figure and description. The name, however, 
is misleading, as the three costas on each elytron are quite distinct* 

*S\ tricarinatu* Blackb.— Specimens from Condon, West Aus¬ 
tralia, agree with the description exactly. These specimens, 

* Postoript (added July 29th, 1911)-A copy of M. Solier’w description 
has been courteously sent to me by Herr Geblen, From tide, I have no 
hesitation in placing 8, marginatum Sol., as a synonym of 8. bmm*9p& 
Boied. 




106 REVISION OF PTEItOUET-iEUS (contd.) AND SARAG08, ETC., 

however, were sent by Mr, H. Giles, in company with undoubted 
specimens of S. npavipennin, from which it differs in shape, and 
in the absence of the fourth costa (on the sides). The latter is 
often subobsolete in 8. opacipennin, so that; the two species are 
very closely allied, if not merely varietal forms. 

Section U. Elytra reticulate. 

38. ^40)Elytra with reticulation clear(t.c., transverse line# evident in general ) 

89. Prouotum granular, elytral costa? sharp, reticulation less regular. 

. rtticulahi* Haag-Rut. 

40. Pronotum punctate, elytral oostw smooth and flat, reticulation very 

regular.. . ...Champ. 

41. (47)Kiytra with reticulation obscure (».«., transverse lines generally 

wauling). 

42. (46)Suture not raised. 

43. (45)Elytral intervals granular. 

44. Priuiotum punctate, elytral intervals strongly undulate..... 

. luVidua Haag-Hut. 

45. Pronotum more densely punctate, elytral intervals less undulate. 

.. ...trennfa/m Macl. 

ifl.Elytral intervals rugose-punctate.,. clathratm Mac). 

47.Buture oostate, margins of pronotum thickly folded. . i-ugmi^nnia Macl. 

The above are all quite distinct species, with the exception of 
5. Inridus Haag-Kut., and *S\ rrmulatv# Macl., which may prove 
to be merely varieties of the same species. 

Section hi. Elytra punctate or smooth. 

4tt.(5tbElytra very minutely punctate. 

49.(31 jSpeoios serobapterous. 

60. Elytra wider than prothorax at base, size 18-22 x 13-14 mn\.mcujister Pasc. 1 

/cart/s Cart, f 

61. Elytra narrower than prothorax at base, size lflxfty mm..,J)armH% Lea. 
62 ($6)Species apterous. 

63, (66)Suture not raised, 

64, Form widely ovate aud convex, margins declivous, sternum granulose. . 

. Pascoti Macl. 

65. Form elongate and depressed, margins widely raised, sternum not 

granulose. ...ovaMa Macl. 

66. Suture raised on apical half... carinatu* Br6me. 

57. (61)Pronotum and elytra smooth (without evident punctures). 

58. (60)Colour nitid black. 

59. Form elongate-ovate, subparalJe), 17x9^ mro. ptrlwv w, n.sp. 

flO.Form widely ovate, 16 x 10 mm. tarvi* Mad. 
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61. Colour sul>opaque black, more depressed than 60. (atip€* t n.sp. 

62. {86)Elytra lineate-punctate. 

63. (75)IntervaU more or less costate. 

64. (68)Costie sharply raised, punctures on intervale large. 

65. Prunotum not evidently punctate... Hrintipennw Macl t 

66. (68) Pronotum evidently punctate. 

67. Margins of pronotum strongly raised, medial line indicated . 

. ifftninatus Mach 

68. Margins of pronotum horizontal, medial line not indicated ..limbatua Pasc. 

69. (75)('ost» scaiceiy raised, punctures on intervals smaller. 

70. Margins of pronotum strongly raised. ..atptripe* Pasc.;(?) tnrsali* Hope. 

71. (76)Margins of pronotum scarcely raised (or flat). 

72. (74)Punoture# on elytra very distinct. 

73. Basal joint of hind tarsi as long as the rest combined... studies Blsckb. 

74. Basal joint of hind tarsi much shorter than the rest combined.,.,. .. 

. australis Boisd. 

76. Punctures on elytra very small and less regular... 

.. simplex Hope; asidoidts Pasc. 

76. (83)lntervals of elytra not estate, form eIongate*ovate, margius of 

pronotum and elytra narrow. 

77. Puncture* on elytra coarse, intervals rugose, size 16 nun. long. 

. gnlitlmi Oil. 

78. Punctures on elytra much finer, intervals not rugose, size 11 mm.long..., 

. exnlans Pasc. 

79. (83)Forni widely ovate, size small (lens than 12 mm. long.). 

60. Margins of elytra subobsolete, colour'opaque black;...... Ulateralis , n.sp. 

81. (86)Margio* of elytra normal, colour nitid brownddack. 

82. Disc of pronotum coarsely punctate. spharoides, n.sp, 

83. Disc of pronotum very finely punctate. Frtuchi Cart. 

SidSfijaform less widely ovate, some elytval intervals convexf. 

86. Pronotum minutely punotured. brunnipe* Boisd \ bmnnipcnnis Macl, \ 

marginatus fifcl. J 

88, Pronotum more strougly punctured... *Macltayi Blankb. 

Synonymy. The synonymy of 3. maginter Pasc., with S> Icarus 
Cart., has already been fully discussed (Tliese Proceedings, 1910, 
p.81). 

3. asperijm Pasc. » S. tarsalis Hope (i). — I have doubtfully 
placed these together, their descriptions affording uo evidence for 
separating them, 

* Species unknown to the author, but identifiable by description, 
t Though Macleay says of & brwmipennis, " interstices not raised,” 
there are, in general, one or two subcostate intervale. 
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S. ttfiidoidt* Pasc simplex Hope.—Pascoe himself stated 
this synonymy, which Macleay denies; but I have not seen any 
insect identified by Macleay as Hope’s insect, and there seems 
every reason to accept Pascoe’s opinion. 

A*, hrnnnipennis Macl., marginatum Sol., —S. brunnipem 

Boisd. The type of Macleay’s insect agrees with Ho Br§me’s 
redescription of S. brunnipem except as to dimensions, Macleay 
giving 4j x 2| lines for >S\ brunnipenni h and I)e Br&rne 11 x 7 
mm. for S. bi'unnipem. T have, however, two undoubted speci¬ 
mens of Macleay’s species, whiefi measure 10x6 nun., and this 
very common insect may well vary to the above extent in size. 
The species identified by Macleay as S, brunuipem is widely 
different from Boisduval s insect, and is the species described 
below as S. sphwroides. 

Saragus novkm-gostatus, n.sp. , 

Widely elongate-ovate, convex, subparallel, the whole surface 
opaque, chocolate-brown, and, except the discal portion of pro¬ 
thorax, covered with short yellowish pilose derm. 

Head with labrum strongly produced, epistoma truncate with 
rounded angles, canthus raised, round, and forming an obtuse 
angle with the sides of the epistoma, the latter limited posteriorly 
by a semicircular groove, forehead witli a distinct longitudinal 
sulcus widening anteriorly, closely punctured; eyes narrow, trans¬ 
verse, and widely separated, antennae stout and rope-like, third 
joint as long as the fourth and fifth combined, the three penulti¬ 
mate joints round, apical joint pointed at extremity. Prothorax 
(4-4 x 10 mm ; length measured in middle, width at base) twice 
as wide at base as at apex, emarginate in front, with apex 
produced backwards at the centre in a sinuate V^ urv e> sides 
converging but curvilinear from base to apex, margins wide and 
strongly reflexed on front half, anterior angles slightly rounded, 
posterior angles acute and deflexed, base trisinuate, extreme 
border raised at apex, thickened and slightly raised at sides, 
subobsolete at base; disc slightly gibbous towards base, distinctly 
channelled to meet the angle of V at apex, channel obsolete at 
base, surface coarsely and closely punctured, intervals a little 



BY H. J, CARTER. 


399 


rugose anteriorly. ScuteHum widely triangular. Elyt a as wide 
as prothorax at base, shoulders subangulate but roundtnl, sides 
parallel to half-way, widely rounded at apex, convexity strongly 
increasing posteriorly, apical declivity abrupt, margins widely 
horizontal at shoulders, soon narrowed and becoming deflexed 
apically; each elytron with the suture carinate throughout and 
with four strongly raised equidistant costae, the suture less raised 
than the adjacent costae; the first cos tie parallel to suture, diverg¬ 
ing 1 ' at extreme base and joining the fourth costa? near apex; 
second and third costa? converging at base and terminating in 
diminishing nodules independently towards apex (the third 
longer than second); the fourth interrupted before half-way, 
then a line of more or less elongate nodules at the junction of 
disc with margins, the third costa* only slightly interrupted: 
on each side of suture and costae are rows of largo punctures ; 
those outside the fourth costae larger than the rest; the inter¬ 
vals between the costae also irregularly impressed with smaller, 
shallower punctures than the preceding, and less obvious on 
account of the short, yellow, hairy derm on the elytra. 
Abdomen punctate and covored with a similar but shorter 
clothing than that on the upper surface. Epiplettrtr nearly 
smooth, but with large, round, irregularly scattered punctures. 
Femora and tibia covered like the abdomen with hairy derm. 
Prosternum raised, scarcely carinate, with the produced por¬ 
tion received into the mesosternum in a wide U-shaped re¬ 
ceptacle. Anterior tibiae with a short blunt spine at apex. 
Dimensions, <J. 17*5 x 10*5 mm.; $. 15 x 9.5 min. 

Hub ,—North-west Australia. 

Specimen^ of the above occur f in the Macleay Museum; and 
two specimens have been given me by Mr. Masters. It differs 
markedly from all hitherto described species with costate 
elytra by its distinct chocolate colour, caused by the yellowish 
dorm on a darker ground. This derm covers the whole insect, 
except the disc of pronotum. Its nearest ally is *S\ bicarinatu* 
Champ., which has only three costs on each elytron, is less 
convex than, and differs in colour from #, novemeoetatwt. 
Types in author's Coll, 
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SARAGUS PERWKVI8, 11.8p. 

Moderately elongate and subparallel, black, nitid, smooth ; 
oral organs, antennae and tarsi reddish. If tad and pronotum 
quite impunctate, the former widest at canthus, sides con¬ 
verging and sinuate to the truncate and unreflexed front of 
epistoma; frontal ridge slightly raised, without any separat¬ 
ing sulcus from epistoma ; antennae with third joint about 
equal to fourth and fifth combined [apical joints wanting]* 
Prof kora r (5 x 9 5 mm. ; length in middle, width at base), 
width across front angles 4 nfrn., disc to combined margins 
as 7 to 9 5 ; apex semicircularly emarginate, anterior angles 
produced beyond eyes, obtuse and rounded: sides evenly 
rounded, incurved at the blunted but acute posterior angle, 
base sinuate, foliate margins wide, concave, with extreme 
border strongly recurved except posteriorly : disc with a very 
faint suggestion of a central lino, two shallrfw foveae near 
base. Scute Hum curvilinear-triangular. Elytra as wide as 
prothorax at base, sides parallel for half their length, widely 
• rounded at apex, shoulders obtuse, foliate margins wide and 
horizontal, narrowed to about half their width at apex, ex¬ 
treme border raised ; disc slightly depressed behind scutellum, 
quite smooth except for a lateral row of close, rather small, 
shallow punctures, and a faint longitudinal stria a little above 
this row. Prosternum sharply convex, not carinate, pro¬ 
duced posteriorly into a blunt tooth, received into a wide 
triangular receptacle in the mesosteruum; sternum faintly 
granulose, basal segments of abdomen closely strigose. Apical 
segment minutely punctate and bordered a red colour: 
anterior tibiae rough, their apical spurs unusually small, all 
femora smooth and nitid, and red at the knees. Dimeftnion*: 
17x9 5 mm. 

Hah .—Carnarvon, West Australia. 

A single specimen, female, in the National Museum, Mel¬ 
bourne, differs from its nearest ally, S. hrvi* Mad., by its 
elongate, subparallel form, its much narrower lx>rdor to 
pronotum, and the elytra without any indication of mined 
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fyies, head not reflected in front, &c. From S. simplex Hope, 
(** S. asidoides Paso.), it ditiers even more markedly in shape, 
and the even surface of its elytra. 

My specimens of S. Urvis Macl., compared with type, were 
taken at Birchip, Victoria, by Mr. J. C. Goudie. Macleays 
it|jbitat is "interior of New South Wales." 

SARAGUS LATIPB8, D.Bp. 

Ovate, depressed, subopaque black above, margins of pro- 
riot um and elytra reddish, nitid black beneath; oral organs, 
aifteunae, and upper surface of tarsi black, the last clothed 
beneath with red tomentum. 

Head, with labrum strongly emarginate, epistoma 
truncate in front, angles rounded, their border reflexed at 
SttUs, limited behind by oblique raised lines; forehead rather 
antennae slonder, not extending to base of prothorax, 
^wrd joint little longer than fourth, joints 8-11 much 
vrldened, ninth and tenth rounded,eleventh ovoid. Prothorax 
(if x 8*5 mm.), length measured in middle, width at base, 
disc is to combined margins as 5 to 8-5 ; apex semicircularly 
emarginate, anterior angles rounded but very prominent, 
aides evenly rounded to the strongly produced acute pos¬ 
terior angles, and not, or scarcely, incurved in this region, 
foliate margins wide, nearly flat, without separating sulcus, 
extreme border thickened and raised on sides, becoming 
narrow at apex and obsolete at base, the latter strongly 
sinuate: disc, like the head, quite impunctate, without any 
indication of a central line, with two faint fovese near base. 
Scutellum transversely triangular. Elytra slightly wider 
than prothorax at base, obovate, humeri defined and obtuse, 
sides gradually narrowing from base towards apex, foliate 
margins wide, also narrowing (but still wide) at apex, ex¬ 
treme border very thin and reflexed, lateral row of punctures 
large and close anteriorly, smaller, more distant, posteriorly 
obsolete at apex; placed in a distinct sulcus, with a faintly 
impressed short row of small punctures close to and above 
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the former row ; disc quite smooth and impunctate, with the 
faintest suggestion of raised longitudinal lines (only visible 
in strong light). Prosternum rather flat and apparently quite 
smooth, its apical process narrow, blunted and received into 
a narrow triangular receptacle of the mesosternum; basal 
segments of abdomen faintly strigose, apical segments im- 
punctate, femora smooth, anterior tarsi scabrous, with the 
three basal joints unusually widened, in strong distinction to 
the small fourth joint. * 

9. Differs only in the slightly wider and less obovate 
elytra, and in the normal anterior tarsi. Dimensions : £. 18 x 
9 mm.; 9* 14x95 mm. 

IIab .—Bell, South Queensland. 

Two specimens, taken by Mr. Horace Brown, and gexter- 
ously given to me ; also specimens in the National Museum, 
Melbourne, differ from >S’. perhvvis (above) in colour eapeoi* 
ally of antennse and tarsi, in their shorter and more oval and 
depressed shape, in the less recurved margins of pronotum, 
the proportionally wider elytra! margins, the aubolmoletct 
cost® on disc, &c. Types in author’s Coll. 

From S< l<rvi& Macl,, this species differs in its opaque 
colour, smaller and more depressed form, its obovate elytra, 
(those of 8 . lafvis being evidently widest behind the base)* 
the much less thickened extreme border to pronotum and 
elytra, the wider margins of elytra (especially at apex), the 
colour of antenn® and tarsi, and the strongly marked sexual 
character of the latter. This last character is more marked 
than in any Saragus I have examined. 

it ' Saragus illatirams, n.sp. 

Widely oval, very convex, opaque black above, nitid 
piceous-black beneath; palpi, antennae, and legs piceous-red, 
tarsi clad with pale golden hair. 

Head with labrum ernarginate, epistoma semicircular and 
a little concave in front, border slightly thickened and re- 
flexed, sinuate in front of the canthns, the latter raised and 
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erfdike, limiting suture well marked at sides, widened be¬ 
hind, with a distinct fovea on each side, the whole head 
ctdilrly and rather coarsely punctate; eyes large, and separ¬ 
ated by a space about once and a half the transverse diameter 
of eye; antennae stout and short (not reaching base of 
prd£lt 0 rax), third joint scarcely equal to the two succeeding, 
apical four successively wider and flattened, apical joint 
iseavly semicircular. Proflwrnr, 3x7 mm., length mea- 

wired in middle, greatest width at base, width across anterior 
aaghla 4 mm. ; apex very convex, and base subtruncate at 
rasdlil*, anterior angles feebly emarginate, rounded, and 
widely obtuse ; sides widening in a slight curve from apex to 
\mm* then rather abruptly incurved (not sinuate) and up- 
taml st the subacute falcate posterior angle ; foliate mar- 
gte^svede, nearly flat and sloping obliquely downwards, with¬ 
out;^lateral gutter, extreme border nitid, thin, scarcely re¬ 
fined; wider than and overlapping elytra at base, hinder 
position of margin much produced backward; disc finely, 
de*ely punctate, central line distinctly shown by a laevigate 
iMtyMtossion, a transverse depression near base emphasising the 
ftwmxity. Scutellum less transverse than usual, triangular 
and closely and evidently punctate. Elytra widely ovate, 
length equal to width (8 mm.), greatest width behind middle, 
convex, with the greatest height (looking sideways) 
behind middle; margins very narrow, flat, and reddish, but 
evident, when viewed from above, throughout, slightly widest 
near shoulders, these widely rounded; extreme border thin, 
hot channelled within and scarcely reflexed; disc with about 
seventeen r6wp of half-concealed, subobsolete punctures, the 
rows a little irregular and obscure in places, besides a short 
scutellary row of similar punctures, the lateral row slightly 
larger, only clearly traceable on basal half; between each 
four rows of punctures is a subobsolete costate interval, the suture 
slightly depressed behind scutellum, the suture and all inter¬ 
vals almost microscopically, closely punctate. Submentum 
coarsely and closely punctate, prosternum rather flat and 
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granulose, its episterna witH deeply impressed curved strife, 
prosternal process bordered by a raised line produced back¬ 
wards into a triangular receptacle of the mesosternum; basal 
segment of abdomen coarsely, other segments and legs very 
finely punctate, epipleurae smooth, tibiae sparsely clothed with 
short bristles, without a tomentose line; and armed at apex 
with a short acute spine. Dimensions 11x7 mm. 

IIah ,—North Queensland. 

Two specimens, both apparently female, are before me; one 
labelled Etheridge, Q., from Mr. C. French ; the other from 
Mr. Dodd of Kuranda. Most nearly allied to S. sph&rotdes 
(infra), but more elongate, and with much narrower elytral 
margins. Without a lens, the whole upper surface appears 
smooth, but the striae and punctures are quite evident when 
magnified (x 10). The structure of the an tenure and sternum 
shows an affinity with Ononterrhus. Type in the author’s Coll. 

Sahagus sfHjEHojdes, n.sp. 

Widely ovate, very convex, black or brown-black, moder¬ 
ately nitid above, black or piceous-red beneath, antennae, 
oral organs and tarsi red. 

Head coarsely .and closely rugose*punctate, epistoma sinuate 
in front (incurving at the middle), reflexed at margins, 
limiting suture deeply impressed, antennae short, joints 7-10 
much wider than long, cup-shaped, eleventh oval. Prothorax 
3 x 8-5 mm., length measured in middle, widest at base, 
combined margins at base about half the width of disc, 
anterior angles obtuse, sides widely rounded and diverging to 
base, scarcely sinuate, posterior angles produced, acute and 
slightly falcate, base sinuate, foliate margins wide, reflexed 
at extreme border, finely strigose-punctate, disc convex, dis¬ 
tinctly and evenly puncturod. Elytra (85 x 9 mm.), ovate, 
convex, of same width as prothorax at base, shoulders de¬ 
fined and obtuse, sides gradually widening to middle, widely 
rounded at apex, margins scarcely foliaceous, partly decli¬ 
vous, narrowly horizontal, wider at base, the horizontal por- 
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tion at uniform width throughout, disc lineate-punctate, with 
about Seventeen rows of almost uniformly placed punctures, 
with aoike additional scattered punctures near the sides, the 
seventeenth row (on sides) containing much larger punctures, 
intervals ind margins minutely and closely punctate, inter¬ 
vals scarcity at all convex, suture not raised. Abdomen and 
femora stiifcngly punctate, tibiae rugose, apical spur long and 
robust, prfcsternum very rugose, carinate in middle. Dimen - 
9 umj : 1142 x 9 mm. 

liab .—%est Australia: Condon (Mr. H. Giles); Shark’s 
Bay, (frond Mr. C\ French). 

This Species has long stood in the Macleay Museum for S . 
brutmipe* Boisd. It is so evidently more convex, and widely 
ovate, and differs in its proportions and colour from Boisduval’s 
specie** a# ‘ described and figured by De Breme, that I have 
no hesitation in describing it as new. The elytral interstices 
can seaiNSBly be said to be “faiblement relev6es en cotes.” 
Three Effeciments (one £) are under examination; the male 
speciRBWd is quite black above and below; the type-female has 
the underside distinctly reddish, so that the margins of the 
pronti&um and elytra show a reddish tinge from above. 

Platycilibe (nov. gen. Ulominarum). 

ftt&r Act horns Pasc., with a facies like the European 
Phiftora, but differing from the former by its shorter, broader, 
and^nore depressed form, and in the following characters. 
M&todibles denticulate at apex; palpi with last joint cylindrical 
ad& slightly subulate; mentum trapezoidal, widened and 
Wunded in front; antenncc with first joint somewhat genicu- 
lite, third £mill, scarcely longer than fourth, 3-6 cupuliform, 
840 transverse and trapezoidal, eleventh oval, apical four 
clavate; front tibiae minutely spined, and widely ser¬ 
rated on external margin. Oth^r characters as in Acthosus. 

* Flatyciube brevis, n.sp. (Plate viii.). 

^Short, broad, depressed and parallel, nitid black above and 
beneath; antennae, palpi, and tarsi piceous. 
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Head wide, convex on forehead, epistoma depressed, 
rounded in front, and limited behind by a transverse suture, 
immersed in the prothorax to the eyes, the latter small* Sur¬ 
face of head and prothorax finely, closely punctured. Pro- 
thorax (1-6 x 3-5 mm.), subtruncate at apex, with anterior 
angles subrectangular and strongly produced forward, sides 
a little arcuate anteriorly, then almost parallel to base; pos¬ 
terior angles obtuse, base truncate, with a narrow &omontal 
margin at sides, base and apex with evident but very narrow 
border, without central channel, ScuteMum round, with a 
central puncture. Elytra closely fitting prothorax, and of 
same width at base ; sides subparallel, apex bluntly rounded, 
striate-punctate, with nine stria on each elytron (three of 
these on the sides), striae filled by close, rather large punc¬ 
tures, intervals a little convex, especially near sides, and 
apparently impunctate. Under surface finely punctate, 
prosternum convex, legs short, intermediate and posterior 
tibiae very thin, fore tibiae a little expanded at apex, all tibiae 
minutely spined at apex, posterior intercoxal process trian¬ 
gular. Dimensions'. 4-5 x 2-8 mm. 

llab .—Blue Mountains, New South Wales; and Vic¬ 
toria (?). 

* Several specimens were taken by the author and Dr. E. W. 
Ferguson at Mount Wilson, under bark of rotting Eucalyptus 
logs. I have since taken individual specimens at Medlow 
(Blue Mountains), and one specimen has been sent to me by 
Mr. C. French (without locality-label), probably from Vic¬ 
toria. It is readily distinguished from Acthosus by its broad, 
depressed form, and apparently undenticulate tibiae. The 
microscope, however, shows minute spines. One specimen is 
undoubtedly male, but I cannot detect any decided sexual 
characters in the structure. 

I am indebted to Mr. F. A, Taylor, of the Technological 
Museum, Sydney, for the micro-photographs reproduced in 
Plate viii. 

Note. —In Acthosus laticornis Paso., the apical joints of the 




BT H. J. CART&R. 


207 


maxillary palpi are securiform; in A. Westwoodi Pasc., they 
are distinctly oval, though Pascoe says <l shortly triangular ” 
(Joum. of Ent. 1863, p,43). A. inmdarw ixm, from King 
Island, Tasmania, is, I consider, a species distinct from A. 
Westwondi Pasc., from which it differs in the following par¬ 
ticulars; epistomal lobe vertical, (in *4. Westwoodi horizontal, 
rcflexed only at angles), antennae much wider and coarser, 
elytral intervals on disc quite Hat, slightly convex on sides, 
(in *1. Westwoodi, all convex), prosternum coarsely trans¬ 
versely wrinkled and punctate (in A . Westwoodi punctate 
only), size much larger, 21 x 8 mm,, (the largest A . West- 
woodi I have, is 18 x 6*5 mm). 

Brachyciubk (now gen. Ulominarum). 

Facies not unlike that of Platycilibe , in proportion of 
length to breadth, but much more convex. Mandibles denti¬ 
culate at apex, palpi as in Pkitycilibf>, mentnm narrowly 
trapezoidal, narrowed in front; antenmr with first joint not 
geniculate, 2-3 cupuliform and slightly thicker than succeed 
ing, 4-8 moniliform, ninth a little transverse, tenth widely 
transverse and cup-shaped, eleventh largest and spherical; 
front and intermediate tibiae minutely spined on external 
, margin, and bispinose at apex, those on anterior tibiae large 
and toothlike. Other characters as in Aethosus Pasc. 

, * Brachycilibe antennata, n.sp. 

Short, broad, very convex and subparallel, brownish-black, 
nfcid; antennse, palpi, legs, and underside reddish. Head 
wide, immersed in thorax to eyes, these prominent and 
round; epistom* truncate in* front, with sides sharply 
rounded, strongly concave above, without limiting suture ; 
hood and thorax rather coarsely and not very closely punc¬ 
tate. Protharax (1-8 x 2 5 mm.) very convex, arcuate at 
a|wa, truncate at base, anterior angles obtuse not produced, 
sanreely visible from above through great convexity, sides 
evenly rounded, posterior angles obtuse, sides more narrowly 
margined than in PtotycUibe, base and apex just perceptibly 
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bordered. Scut Mum very small, and round. Elytra abort, 
subparallel, of same width as prothorax at base, apex^bltttttly 
rounded; punctate-striate, with six striae above, anjt two on 
sides of each elytron, punctures not so large or so close as in 
PlatycUibe (about 12 from scutellum to apical declivity), 
intervals smooth, and slightly convex, (this moreWident in 
sutural and lateral intervals). Underside finely punctate, 
prosternum ridged, legs much stouter than in watyctfibe. 
Dimcmiomr. 4 8 x 2 5 mm. 

Hah .—Lord Howe Island* 

There are several specimens in the Macleay Museum, Col¬ 
lected by Mr. Masters, some years ago. At first, ti seemed a 
close ally of PlatycUibe brevis, but the striking differences in 
antenna', menturn, and legs, and different form, especially of 
prothorax, prohibit its inclusion in the same gepua, The 
antennas are unlike anything I have seen amongst the Teno- 
brionidec, and [remind one of certain Pselaphidie, ^the last 
two joints being much wider than the rest, and j^joais 3-8 
being subequal. Types in author’s Coll. 

AtPlUTOBH/H TORRIDU8, ll.sp. 

Elongate, parallel, convex, chestnut-brown, nitid above 
and beneath, legs and palpi paler. Head depressed andean* 
cave in front of eyes, epistoma slightly reflexed and rounded at 
apex, head and prothorax closely, finely punctate, eyes large 
and prominent, palpi with last joint subcultriform, mentcun 
subcordate, antenna with third joint slender and scarcely 
longer than fourth, succeeding joints successively wider to 
apex, 4-7 moniliform, 8-10 transverse, eleventh globular. 
Prothorax (2 x 3 mm.), convex, truncate at apex, with an¬ 
terior angles obliquely emarginate, shortly lobate and trun¬ 
cate at apex, sides sinuate anteriorly, very little rounded fffr 
middle, and very slightly narrowed behind, posterior anglai 
obtuse, base slightly sinuate, with centre a little produced 
backwards, sides and base with a narrowly raised margin, 
disc without central line or foveae. Elytra about twice and 1 
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one-half as long, and of the same width as prothorax, convex 
and parallel; striate-punctate, with eight stride on each ely¬ 
tron, besides a short scutellary stria, the punctures in striie 
round, small and placed at the sictes of the raised intervals, 
the first three striie wide and rather deep, and when seen 
directly from above, appearing smooth and impunctate, the 
intervals also minutely punctate; sternum and abdomen 
closely, and finely punctured: femora and tibiae smooth. All 
tibiae unarmed on margin, fore tibiae widely trigonate, witli a 
long stout spine on external apex. Dimensions : 7*5 x 3 mm. 

/{rib .—Cape York, North Queensland (Mr. H. Hacker). 

I received three specimens from Mr. Hacker some time ago, 
and have, so far, hesitated as to their exact position in the 
family* Resembling A cthorns in facies, this species, having 
underrated tibia?, cannot be included in that genus; and 1 
am unwilling to propose a new genus for so slight a character. 
The structure of the prothorax, with its truncate but pro¬ 
duced anterior angles, should render it easy to identify. One 
specimen is obviously male, but there do not appear to be any 
marked sexual characters. 

Asphamjs stkiatus n.sp. 

Ovate, convex, black, nitid; palpi, antennas, and tarsi 

red. - 

Head and prothorax minutely but evidently punctate. 
Prortorox 5x7 mm., the sides straighter than in A. 
ebeninus Paso,, with the lateral margins of equal width 
throughout^ posterior angles * wider than in A. ebeninus, 
Klytra more convex than in A . einminus, with nine well 
marked strias on each elytron, the ninth at the margin; inter¬ 
vals finely but distinctly punctate, the striae becoming fainter 
at base and apex, those nearer the suture consisting of deep, 
elongate, almost continuous punctures; anterior femora strongly 
curved inwards at the apex, intermediate femora less bowed, 
posterior femora nearly straight. 
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j. Differs only in the femora, (especially the anieri^ 
being much less bent. Dimension*, 16-17 x 7 mm. 

Eab. —Gympie, Queensland (Mr. R. IUidge). 

Two specimens, one of each sex, were kindly given to 
some time ago, by the well known Brisbane entomologist, 
who captured them. The species differs markedly from 
common d. ebeninm Paso., in (1) wider, more stunted api 
convex form; (2) the more evident punctures of the JMm1 » 
prothorax, and elytral intervals (and consequent leas aitid 
colour); (3) the strong stnation of the elytra; (4) the ,muoh 
greater curvature of the front tibiae of the male (vary much 
as in some species of Hypanlax or Meneristss). Types It* *the 
author's Coll. 

Having lately taken a large number of A . ebeninui 
in Northern New South WaleB, I have been able to compile 
the above with these. Any one of the four differences noted 
above, would serve to separate the two species. 

PfiATYPHANBS PUNCTIPENN18, n.Sp. 

Elongate-ovate, glabrous, pronotum dull bronze-black; elytra 
nitid, greenish bronze-black; antenme, oral organs, and tarsi 
testaceous; underside black, moderately nitid. 

Mead with labrum widely emarginate, epistoma Hat, broad, 
rounded in front, raised at sides, limited behind by a straight 
suture with oblique depressions near cpistomal angles; finely 
punctate, forehead flat and less visibly punctured; antenme with 
tint'd joint little longer than fourth, all joints successively wider 
to apex, apical four joints much wider than preceding, thirteenth 
oval. Prothorax , 3 x 5-5 mm., wider at base than at apex, 
greatest width at middle; apex semicircularly emarginate, auto* 
rior angles acute, produced to the eyes, sides gradually widening 
and parabolically raised half-way, slightly sinuately narrowing 
near the acute posterior angles; base strongly sinuate, with the 
central lobe produced backward, extreme border thickened «ufc 
sides, narrow at apex, obsolete at base, foliate margins not distin¬ 
guished from disc, without any lateral canal, closely, minutely 
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punctate (punctures only visible under a lens), the medial line 
faintly indicated by the absence of these punctures, and by a 
slight depression near base, two large transverse depressions also 
near base, one on each side of medial line. Sculettum large, 
smooth and scutifprm. Elytra wider than prothorax at base, 
and nearly four times as long, convex, shoulders rounded, sides 
subparallel anteriorly but slightly widening behind middle, and 
sharply rounded at apex; extreme border narrowly horizontal 
(only visible from above behind the shoulders); disc irregularly 
dotted with large punctures, without seriate arrangement, punc¬ 
tures becoming obsolete at the humeral swelling and at apes. 
Pnuftemum finely striolate, and carinate in middle, anterior and 
middle eoxie with raised borders, intermediate intereoxal process 
wide and rounded, posterior process widely triangular, abdomen 
finely, closely punctate and coarsely strigose; tihiaj slender, poste¬ 
rior tarsi with basal and claw-joints subequal, intermediate joints 
very short. Dimensions, 15-18 mm. long, 6-5-8 mm. wide. 

Forest Reefs (A. M. Lea), Blue Mountains, and Illa- 
warra districts, New South Wales. 

Three specimens are under examination, easily distinguished 
from other described species by the sculpture of the elytra. 

OtHINTUS CYLINDRICU8, ll.Sp. 

Elongate, parallel, oylindrie, nitid violet-bronze; palpi and 
apical joints of antennae piceous and opaque, underside nitid black. 

Head : iahrum very prominent, epistoma arcuate and convex, 
deeply impressed near aides, limiting suture clearly defined and 
straight, with sides forming a rectangle enclosing forehead; eyes 
very narrow, forehead foveate, the whole surface very minutely, 
not densely nor deeply punctate; antennae stout, extending to 
base of prothorax, third joint shorter than fourth and fifth com¬ 
bined, 4-10 subequal and oval, eleventh ovate-acuminate. Pro - 
thorax 4x35 mm., slightly wider near apex than at base, anterior 
angles rounded but acute, scarcely produced or prominent, apex 
arcuate, sides nearly straight, sometimes faintly sinuate behind 
the middle, hind angles obtuse, rounded, not at all projecting, 
base not coarctate, margins not foliaceous, extreme border nar- 
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rowly reflexed laterally, lews evident at base and apex; discdeeptj# 
canaliculate, surface microscopically punctate, sometimes with k 
small fovea on each lobe. Scutdlmu prominent, semicircular. 
Elytra twice and one-half as long as prothorax, and slightly 
wider, very cylindric and convex, humeri obsolete, or barely 
indicated by epipleural fold; striate, with six well-marked stri«ft 
on each elytron, and three faintly impressed on sides, interstice 
of disc distinctly convey apical segments of abdomen minutely 
punctate, basal segments and epipleura' smooth, intercoxal process 
rounded, prosternum finely transversely strigose, mesosterhtttft 
rugose, with a smooth carina in the middle, fore tibiae curved, Iffib 
other tibia> straight; femora without sexual characters, frOht 
femora swollen. Dime unit ms, 15-18 x 4-4*5 mm. " '''' 

Hab.— Queensland, widely distributed, (Atherton, Toowoomlft^ 
Killarney, Ac.) 

I have long had this species under observation, and, in Januaty 
of the present year, M r. Sloane and I found it very common i§£ 
Killarney (South Queensland). It differs from the equally com¬ 
mon southern species, 0. Behri Germ., in its still narrower, more 
convex ami cylindrical form, its bronze colour, its convex elytral 
interstices, and narrower eyes, inter alia . Twenty-seven speci¬ 
mens under observation show little indication of sexual characters, 
though the male has been determined by dissection. [I have not 
been able to detect the armed femora of the male in 0 . Behri 
Germ., mentioned by Bates in his tabulation (Ent. Mo. Mag., 
xvi., p,30): nor is it the case that the epipleural fold is not visible 
at the humeri. Also in Germans description, the words “ coleop- 
tera thorace paullo angustiora ” are true of only some specimens. 
In general, the elytra are wider than the prothorax, and the 
species is wider and flatter than 0. cylwidricus. The range of 
0, Behri is very wide; I have specimens from Forbes, New South 
Wales, and Eucla, South Australia.] 

Otrintus Fergusoni, n.sp. 

Elongate-ovate, bronze, very nitid; apical joints of antennae 
fuscous, tarsi and tibiae (at apex) clothed with red tornentura, 
underside nitid black. 
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, Head and prothorax microscopically punctate, the former 
with epistoma in front produced into a short, raised, semi- 
lobate process in the middle, limited behind by a deep suture, 
frontal stirrup-shaped impression wd!l marked and foveate at 
base; eyes narrow and transverse, antennae stout, extending to 
base of prothorax, third joint longer than fourth, 4-10 successively 
widening, eleventh longer but not so wide as tenth, t 3 rothora& 
about as wide as long (3f mm.), widest in front of middle, much 
wider at apex than at base, anterior angles little produced and 
bluntly rounded, sides rather widely rounded and narrowed, with¬ 
out sinuation, at base; obtuse posterior angles not at all produced, 
base widely angulate, not eoarctate, margins narrowly channelled 
within, foveate near the middle, narrowly raised at extreme 
border, subohsolete at base and apex; disc with medial line 
impressed throughout, widening into an elongate fovea near base, 

with a fovea on each side 
near posterior angles. Hcu- 
tdlum shield-shaped and 
punctate. Elytra rather 
more than twice as long 
as prothorax, and of the 
same width at their widest; 
shoulders very oblique, 
with opipleural fold visible 
from above throughout the 
whole lengtli, aides gently 
rounded and tapering to 
apex; with six stria* on 
each elytron, intervals nar¬ 
row and convex, the fourth 
rather wider than the rest, sides and epipleura? quite smooth, as 
also the sternum and abdomen. Front and hind tibiee curved 
on the inner edge (not bowed inwards), strongly enlarged into a 
wide lobe at apex, and lined on this inside edge with minute 
granules and a fringe of tomentum, the wide flange at apex of 
front tibiae similarly clothed with red tomentum, that of the hind 
tibiae being hollowed and minutely granulose, fore tibiae armed 
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with two spurs at apex (one very short), posterior tibiae armed 
with two minute spurs. 

9 , Differs from the male in having the tibiae much less enlarged 
at apex, and being without apparent granulations. Dimension*, 
13x3} mm. 

Hah, Muswellbrook, New South Wales (Dr. E. W. Ferguson). 

I have named this interesting species after its discoverer, who 
has generously given me the only pair taken by him. The species 
iB easily distinguished front 0. cylindricus mihi, and 0. Behri 
Germ., by its shorter, more ovate, and less cylindrical form, wider 
prothorax, and the marked sexual characters of the tibiae, shown 
in the accompanying figure. The female specimen might well be 
confused with that of Cardiothorax politico!,lie Bates, but for the 
complete absence of foliate margins to the prothorax. The 
curiously produced epistoma is unlike anything I have seen in 
this or allied genera, showing a triangular outline when viewed 
from behind. 

Otrintus acaoiknsis, n.sp. 

Elongate-ovate, rather flat, moderately nitid brownish-black; 
antennae, tarsi, and tibiae opaque piceous-brown; underside brown, 
tarsi and inside of tibiae clothed with red hair. 

Head: maxillary palpi very long, apical joint darker than the 
preceding joints, l&brum very prominent, epistoma rounded and 
widely convex, limiting suture deeply impressed, curved in front, 
oblique at slides, foveate at the acute angles so formed, forehead 
with a raised stirrup-shaped impression, with one or two foveate 
punctures, the whole head coarsely punctate; antennae very long 
and robust, extending considerably beyond base of prothorax, 
third joint subcylindric, not as long as the fourth and fifth com¬ 
bined, joints 4-10 varying gradually from obconic to ovate arid 
gradually wider, eleventh twice as long as tenth, elongate-ovate. 
Frothorax , of <J; 4 x 3*5 mm,; of $,4x4 mm , length measured 
in middle; widest at middle, subtruncate at apex, coarctate at 
base, wider at apex than at base; sides not sinuate, converging 
lightly anteriorly, more strongly posteriorly, anterior angles 
round and obtuse, not prominent, margins narrowly horizontal 
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without channel or foliation, extreme border very narrow through¬ 
out, posterior angles defined and obtuse but not dentate; disc 
canaliculate, medial line not extending to either margin and 
sometimes broken in the middle, a wide foveate impression on 
each side of this, the whole surface distinctly and closely punctate. 
Seutellum rounded behind and punctate Elytra wider than 
prothorax at base, and about twice as long, shoulders rounded, 
epipleural fold evident, elongate-ovate, not parallel, widest behind 
middle, finely tapering to apex, striate, with ten striss on each 
elytron (including sides), intervals convex and finely punctate, 
the lateral striae showing lines of fine, close punctures, not seen 
on the discal striae; without evident margin, epipleurae rapidly 
narrowing and coarsely punctate. Abdomen and femora finely 
punctate, intercoxal process rounded, sternum convex, with fine, 
distant punctures, the epistcrna coarsely punctate; basal joint of 
front tarsi of male very wide, of hind tarsi long (not quite as long 
as the rest combined). Diimneions^ 13 x 3-6 mm.; $,15x4 mm. 

Hob, Acacia Greek, MacPherson Range, New South Wales. 

Ten specimens, taken by the author and Mr. T. G. Sloane, in 
January, 1911 The species belongs to the 0. Jacfaoni and 0. 
•triatus group, which are differentiated from 0. BehH Germ., by 
their flatter and non cylindric form, the pronotum truncate at 
apex and truncate or coarctate at base, the evident punctures on 
the head and pronotum, and their longer hind tarsi. 0. acacien- 
ris irf separated from 0. Jackaoni , and 0. atriatns jnihi, by its 
nitid colour, the different number of elytra! striae, and the much 
coarser punctuation of head and pronotum. The five described 
species of Olrintua may be tabulated as follows. 

4 ■ 

Table of Otrintm. 

A. Form, subcylindric, base of pronotum not coarctate, head 
and pronotum smooth or only microscopically punctate. 

ItOokmr black, elytra! intervals flat, tibiae normal. Bthri Germ. 

2.Colour blank, olytral Interval* convex, tibiae of $ with strong sexual 

characters....ftrptoom, n.sp. 

& Colour bronae, elytral interval* convex ... cylindricu*, n.sp. 
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* B. Form depressed, elongate-ovate, base of pronotum truncate 
or arcuate, hind tarsi longer tlmn in A 

4. Colour opaque brown*black 

fi.Pronotum iuboordate, elytral interval# sharp, 12-14 mm. long, . 

striate* Cart. 

fi. Pronotum narrower, elytral iutervals rounded, 16-17 mm. long.. 

Jacknoni Cart. 

7.Colour nitid brown-black, 13-15 mra, long. ococmmww, n.sp. 

Cakdiothorax bisulcatus, n.ap. 

Elongate-ovate, bright golden-bronze, very nitid, body 
beneath and femora iridescent with violet and copper reflec¬ 
tions. 

Head ; labrum emarginate, epistoma pointed in the 
middle, with a setiferoue puncture on each side, frontal 
impression rather square, with one or two punctures near it# 
base, the whole surface microscopically punctured; antennae 
long and slender, joints 4-10 gradually enlarging and cup- 
Bhaped, eleventh ovate-acuminate. Prothoras, 3 x 4J mm., 
length measured in middle; widest at middle, arcuate-emar- 
ginate at apex, subtruncate (or slightly non-coarctate) at 
base, anterior angles prominent and acute, sides evenly 
rounded, meeting base without dentation or sinuation at an 
obtuse angle, extreme border narrowly raised at sides, less 
evident, but existent, at base and apex, margins moderately 
foliaceous (as in C . emeu* Bates), separated from disc by 
sulcus, and bearing two setiferous punctures on each margin; 
disc canaliculate throughout, a fovea on each side at base, 
and one or two vaguely defined fovese on each side of central 
line, the whole microscopically punctate. Scutellum oval. 
Elytra oval, shoulders oblique and widely rounded, epipleural 
fold scarcely evident; disc with two deep sulci, continuous 
from base to apex, one on each side of the suture, and four 
or five vaguely defined striae becoming obsolete towards the 
sides and apex, the interval between sulcus and suture con- 

* Group B will probably bo found to require a new generic title, 
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vex and bearing a foveate puncture near scutellum, other 
intervals flat. Mpipleura 1 and underside smooth. Legs thin, 
fore tibiae carinate on outside edge, slightly enlarged and 
shortly bispinose at apex. Dimension«, 11-12 x *1 mm 

Hab.—Dalveen, South Queensland. • 

Six specimens of this brilliant little species were taken by 
the author, in January, 1911. The sexual characters are 
very slight. One larger and proportionally narrower speci¬ 
men, presumably male, has the hind tibia? slightly bowed and 
expanded, and the basal joint of the front tarsi a little en¬ 
larged. This species belong to the C. politicoW* Bates, sec¬ 
tion so far as the absence of a dentate hind angle to prothorax 
is concerned ; but, in the foliaceous margins, it resembles C . 
mnms Bates; and, in colour, f\ nnrem Cart.; while the 
elytral sculpture is entirely different from that of any de¬ 
scribed species of the genus. The great numerical inequality 
of the sexes is noteworthy, females being to males as 5; 1. Of 
a large number of C\ femoratus Bates, taken at Acacia Creek, 
a few days later, the proportion recorded was 40 females to 8 
males, or again a ratio of 5.1. 

CaRDIOTHORAX LATICOLLl S, n.sp. 

Elongate-ovate, violet to dark bronze, nitid, body beneath 
and lags nitid black, tarsi and apex of tibiie clothed with 

reddish hair. 

Head: labrum very prominent and strongly punctate, 
right mandible with apex curved, hollowed below (gouge¬ 
like), left ^ mandible pointed* frontal impression deeply 
marked, with a large foveate impression on its centre, this 
in turn with a few small punctures, the whole surface micro¬ 
scopically punctate. Antennae thick, extending to base of 
prothorax, joints 4-10 ovate and successively larger, eleventh 
elongate-ovoid. Prothorax , 5x6 mm., length measured in 
middle; arcuate.omarginate at apex, subtruncate (non-coare- 
tate) at base, wider at apex than at base, widest at middle ; 
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anterior angles widely rounded, sides evenly and widely 
rounded, posterior angles small, sharply acute or subrectan- 
gular, directed downwards and a little outward, foliaceoua 
margins wide and flat, a slight sulcus separating them from 
disc with a few (one to three) setiferous punctures thereon, 
extreme border black and raised throughout, disc with 
medial line evenly impressed throughout, otherwise smooth 
or microscopically punctate. Saifrllum cordate, on same 
level as elytra, smooth. Elytra , 10 x 6 mm., oval, shoulders 
rounded, epipletiral fold rfbt prominent, with eight well 
marked sulci on oach elytron above, and two on the side, 
intervals equal and strongly convex (increasingly so towards 
the sides and apex). Epipleurw and atxiomon smooth, pro- 
sternum transversely lightly striate. Femora unarmed, fore 
and hind tibiae curved, the former enlarged at apex, the lat¬ 
ter strongly compressed and expanded throughout, grooved 
and asperate on the inside, all tibiae with two long spines at 
apex. 

9 . More robust, hind tibiae not expanded, and all tibiae 
nearly straight, front tarsi smaller. UimenxwiiSy 15-18 x 5-7 
mm. 

Hub .—Oberon, Rydal, Gynken (Blue Mountains), New 
South Wales. 

The above is the species wrongly labelled C\ brevicoUis 
Haag-Rut,, in the Macleay Museum, noted by me in the 
revision of the genus (These Proceedings, 1906, p. 238). I 
have a large number of specimens taken by my son, R. B. 
Carter at Gynken in January, 1910, of which fifteen are 
under examination. The colour varies from a bright violet- 
bronze to dark bronze, and tends to become darker with age. 
The small, but distinct, hind angles to prothorax, and its 
bright colour distinguish it from V. brtvicollu H.-Rut., while 
it differs from V. (rripennis Blackb., by colour, and much 
loss pronounced hind angles; from C. c tricolli * Pasc., it dif¬ 
fers in its larger size, wider prothorax, anterior angles 
rounded, more convex elytral intervals, etc. 
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C. brevieollin Haag-Rut.—Having with some certainty 
identified V. r curviprs Bates, as a species taken by me at 
Dalvocn, South Queensland, I feel equally confident that the 
species referred to, in my revision, as V. cnrvi/w# (These Pro¬ 
ceedings, 1906, p.239), from Jindabyne, is really C . brevi- 
(oili* Haag-Rut. The species also occurs at Nowra (Coll. 
Taylor). 

C\ lachlxinmuris Cart.— I take this opportunity to correct 
a geographical mistake made in describing this species. 
Instead of Condobolin, its habitat is Coonabarabran, New 
South Wales, so that the name lachlanntsu is unfortunate. 

Cardiothorax tibialis, n.sp. 

Elongate, subparallol, and somewhat cylindrical, dark 
bronze, moderately nitid above, darker and very nitid 
beneath. 

Head with epistoma produced forward in the middle, and 
striolate, the usual frontal impression, with scattered foveae 
at centre and a line of small foveas near base of this impres¬ 
sion ; antennae stout, with third joint a little longer than 
fourth, joints 6-10 round, eleventh cupola-shaped. Prothorax 
rather flat, 5 x 6 m.rn., length measured in the middle; 
widest in front of middle, wider at apex than at base, arcuate- 
emarginate at apex, sinuately emarginate at base ; anterior 
angle! rounded, with extreme border acute, sides rounded 
slightly apd narrowing towards base, then abruptly sinuate 
before the hind angle, this rectangular, contorted downwards 
and outwards; sides foliaceous and lightly wrinkled, extreme 
margin raised at sides and base, thickened at the anterior 
angles, flat and little raised at apex; disc strongly and 
unevenly canaliculate at centre, a long deep impression on 
each side of central line, sometimes nearly joined by a trans¬ 
verse impression at their basal end, a round fovea outside 
each longitudinal impression. Scutellum cordate, with a 
triangular depression behind. Ply fra 11 x ;V5 min., sub- 
parallel for the greater part of their length; shoulders pro- 
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minent but rounded, epipleural fold reflexed and emphasised; 
disc with eight well marked sulci above, a row of large, close 
punctures on sides, and a further sulcus on extreme outside, 
intervals strongly convex, the third, fifth, and seventh 
slightly more raised than the intervening intervals (though 
this character is variable in my specimens); the eighth (on 
sides) not extending to base, the fifth and seventh discon¬ 
nected at apex, and enclosed by connected pairs of inter¬ 
vals; epipleurae smooth. Under surface smooth, fore tibiae 
with inner surface swollen*and subnodulose in the middle, 
curved and carinate on outside edge, tufted and expanded at 
apex, with one long and one very short spur on inside of 
apex; intermediate tibiae with a smaller enlargement near 
base, posterior tibiae curved and armed with a row of tubercles 
on the inside. 

g. Size larger, tibiae very little curved, and without the 
tibial swellings or tubercles noted above, posterior tarsi 
longer. Dimension#, ^17x6 mm.; g 19 x 6 5 min. 

Ilab. —Dalveen, South Queensland. 

Thirteen specimens were taken by the author in January, 
1911, five males, eight females. The strongly marked sexual 
characters of the tibiae in the above species will sufficiently 
differentiate it. It is otherwise closely allied to C. opncieollis 
Macl., (of which I have cotypes), other differences being 
that, in V. opacicollu , the antennal joints are more elongate, 
the prothorax is longer than broad, with larger and more 
acute posterior angles, the elytral intervals are regular and 
its colour is opaque black. 

Adelium arboricola, n.sp. 

Bather widely ovate; bead, thorax, and legs metallic 
green; elytra brown, with a greenish tint; abdomen dark 
metallic chestnut, very nitid; oral organs, antennie, tarsi, 
and tibial vestiture light red. 

Head coarsely and regularly punctate, labrum prominent, 
epistoma rounded, not reflexed, limiting suture wide, deep 
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and semicircular; e&nthus raised, steeply declivous behind; 
eyes large and wide, forehead depressed, antennae very long 
and slender, in 9 extending beyond base of prothorax; in 
g still longer; third joint shorter than fourth and fifth com¬ 
bined ; joints 4-10 successively larger and wider, obconic, 
eleventh larger and wider than tenth, ovate. Prothorax , of 
3 x 4'5 mm.; of 9 , 4x5 mm.; wider at base than apex, 
widest at middle ; apex subtruncate, with rounded obtuse 
anterior angles slightly advanced, sides widely rounded, 
slightly sinuate at base, base subtruncate (a little advanced 
in the middle), posterior angles widely obtuse; margins 
moderately foliaceous, extreme border very narrowly raised 
throughout. Disc with a few irregular inequalities of sur¬ 
face, close and finely punctate (punctures finer and less deep 
than on head), central line in general faintly indicated. 
ScuteMum triangular. Elytra ovate, convex, nearly thrice 
the length of prothorax, and much wider than it at base, 
shoulders rounded, sides not widened behind, tapering, not 
sinuate, to apex, border very narrow, not evident through¬ 
out from above; each elytron with ten rows of very unequal, 
more or less elongate punctures, the tenth at extreme sides 
in a deep sulcus, intervals minutely punctate, sometimes 
joined reticulately crossways and obliquely, becoming convex 
laterally, and substriate. Epipleurar, underside, and legs 
minutely punctate, abdomen smooth and (in both sexes) 
strongly impressed at sides. Intercoxal process widely trun¬ 
cate in front and margined. Fore tibiae slightly curved, all 
tibiae minutely bispinose at apex, with a thin line of pale 
red hair oh the inside edge. Himentions 12-14 x 5-6 mm. 

Hah ,—Acacia Creek, New South Wales (H. J. Carter); 
Wilson's Peak, Killamey district, Queensland (R. Ulidge). 

Eight specimens taken by the author, and one sent by Mr. 
Illidge, form a curious instance of one species of a genus of 
ground-beetles taking to arboreal habits. My specimens 
were beaten from overhanging creepers in dense scrub, and 
Mr. Illidge had previously informed me of its occurrence only 
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on foliage. It is allied to A. ruptum Pasc., from which it 
differs in its shorter and more convex shape, its brightly var¬ 
nished surface, bright red antenna? and tarsi, its prothorax 
much less narrowed at base, and its very unequal elytra! 
punctures. I have a specimen of .1. ruptum Pasc., which I 
compared with the type, whose dimensions are 16 x 4*6 mm. 
A. arboricola belongs to my Section ii., Subsection C. 

Adelium cyanbum, n.sp. 

m 

Subparallel, rather flat, blue varying from violet t-o pea¬ 
cock blue-green, very nitid and smooth above, underside 
nitid coppery-bronze; oral organs, antomuc, and tarsi fuscous. 

Head strongly punctate, punctures larger on forehead, 
labrum emarginate; epistoma convex and round in front, 
limiting suture straight and deeply impressed, continued 
obliquely backwards to eyes, front slightly depressed; an¬ 
tennae short, riot reaching base of prothorax, third joint little 
longer than fourth, 4-8 successively wider, obconic, 9-10suhtrian- 
gular, eleventh largest, ovate. Prothoraa , . > 2*5 x 4 mm. in £; 2 x 3*5 
mm. in almost semicircular at apex, truncate at base, widest at 
middle, equally wide at base and apex, all angles obtuse, sides widely 
rounded, sinuate near base, with a thin raised border throughout, 
margins slightly explanate but not differentiated in sculpture 
from disc, the latter uniformly closely and finely punctate, 
a slight foveate depression on each side at base, and elongate 
lateral foveas, the male specimen with a very faint indication 
of a centra] line. Scut el! urn rather widely triangular. Elytra 
truncate ovate, Blightly convex, wider than prothorax at 
base, and rather more than twice as long, shoulders nearly 
square, not widened behind, punctate-striate, each elytron 
with ten well marked striae, intervals Eat near suture, be¬ 
coming strongly convex at sides, punctures in stri® small, 
close, and almost concealed, but forming little notches on 
sideB of intervals, these also minutely punctate. EpipLe'urat 
coarsely, prosternum and parapleur® sparingly and more 
finely, abdomen and legs minutely punctate; intercoxal pro- 
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cess with margin rounded. Legs Blender, fore tibiae slightly 
curved. Dimensions , 7-9 mm. x 3-4 mm. 

Hab. - Cairns, North Queensland 

Two specimens, given t-o me some time ago by Mr. Hacker, 
are evidently conspeeific; the smaller, evidently male, has 
the elytra of a brilliant purple colour, with the pronotum 
blue ; the larger specimen, probably female, is of a peacock- 
blue colour It^is a ineintier of my Section ii., Subsection D; 
but, like A. Feryusoni Cart., it has the elytral striae convex 
at the sides, but is distinguished from that species by its 
brilliant colour, and widely obtuse hind angles to prothorax; 
and from all other species by its colour alone, except A. 
cwrnleum Cart., from which it- widely differs in other respects. 

KXPLANATION OF PLATE VIII. 

PlatyciUbt brtvin , n. up. 

Fig. 1—Oral organs. 

Fig. 2— Antenna. 

Fig.8—Anterior leg. 

Fig.4—Intermediate leg. 

Fig.5—Posterior leg. 
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By E. Meykick, R.A., F.R.S., Corresponding Member. 

(Continued from Vol. xxxv ., pp. 139-294), 

m 

4. KUCOHMIDjK. 

Ocelli present. Fore wings with 2 from before J of cell. Hind¬ 
wings with basal pee ten on lower margin of cell. 

This family is very largely developed throughout the whole 
northern hemisphere, but is less conspicuous in Africa and Houth 
America, whilst in Australia and New Zealand it is much 
inferior in numbers to the Tortricidct, The real extent of its 
inferiority in Australia, however, is partially disguised by the 
number of species of Indo-Malayan type (especially in the genus 
Argyrophyce ), which have penetrated into Queensland. It forms 
roughly four natural groups, viz., (a) the primitive Laspeyreriar 
group, with 5 of hindwings parallel to 4 (genera 66-7); (6) the 
Aryyroploce-g roup, with crested thorax, to which Bactra truly 
belongs, though it has lost the crest (genera 57-65); (c) the typical 
Eucosma- group (genera 52-56); and (d) the Spilonota-grouy, with 
notch in stalk of antennae in $ (genera 49-51). 

1. Hind wing* with 5 approximated to 4 at bate or • 


absent.. 2. 

Hindwings with 6 nearly parallel to 4. 18. 

2/Thorax smooth. 8. 

Thorax with posterior crest. 11. 

3. Antennas in $ with notch on stalk. 4. 

Antennas in without notch on stalk. 0. 

i.Forewiags with 7 and 8 stalked... 48. Hkhmknias. 

Forewings with 7 and 8 separate... 5. 

5. Hindwings with 6 and 7 stalked.. .. 80. Batkbotoua. 

Hindwings with 6 and 7 approximated. 51. Sfx&onota, 

6. Forewings with 7 and 8 stalked... 62. Aokocuta . 

Forewlngs with 7 and 8 separate. 7. 
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7. Apex of forewinga falcate. 53. A not us. 

Apex of forewinga not falcate. 8. 

8. Hind wings with 3 and 4 separate.. 9. 

Hind wings with 3 and 4 oonnate nr stalled. 10. 

0. Hindwings with 6 and 7 approximated. 64. Hsrpystis. 

Hind wings with 6 and 7 stalked. . ... 57. Baotba. 

10. Forewings with 7 to ter men?.. 65. Bcoosika. 

Forewings with 7 to oosta. 56. ProooroXIB. 

11. Hind wings with 6 absent. 60, STKRlPmms. 

Hindwings with 5 present. 12. 

12. Hind wings with 3 and 4 approximated. 13, 

Hindwings with 3 and 4 oonnate or stalked. 16. 

IS.Forewings with 7 and 8 stalked .. . 62. Anathamna. 

Forewings with 7 and 8 separate. 14. 

14. Hindwings with 6 and 7 stalked. 58. Par.YCHROSis. 

Hindwings with 6 and 7 approximated.. 15. 

15. Forewings with 8 and 9 approximated, 10 and 11 

approximated. 59. Lobksia. 

Forewings with 8-U normal. .. 61. PnoaCHiSTis. 

16. Forewings with 7 to oosta. 63. Hsuotuphanes, 

Forewings with 7 to termen. 17. 

17*Forewings with 8 and 9 separate. 64. Aroyroplocs. 

Forewings with 8 and 9 stalked or apprensed 

towards base.... 65. Artioolla. 

18. Forewings with median dorsal soaletoofch. 66. Ptkrnihora. 

Forewings without median dorsal soaletooth.... .. 67. Laapkybksia, 


49. Hermknias, n.g. 

Anfceniue in ciliated, with an excavates! notch in stalk near 
base." Palpi moderate, porreeted, second joint with dense rough 
projecting scales above and beneath, terminal joint moderate. 
Thorax without crest Forewings with 7 and 8 stalked, 7 to 
apex or termen. Hindwings with 3 and 4 stalked or coincident, 
$ closely approximated, 6 and 1 closely approximated towards 
base. 

Type //. epidola Meyr. Besides the following two species, I have 
three from Ceylon. The genus is a development of SpHwwta. 

291. H. epidola, asp. 

#9 17-18 mm. Head, palpi, and thorax fuscous sprinkled 
with white. Antennal notch in $ close above base. Forewings 

10 
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elongate, narrow, somewhat contracted posteriorly, costa gently 
arched, in with broad fold reaching from base nearly to 
apex obtuse, termen slightly rounded, oblique; 7 to apex; fuscous, 
suffusedly irrorated with white, with irregular oblique dark 
streaks and strigula* from costa; a more or less indicated median 
longitudinal streak of dark suffusion from base to apex, marked 
with several variable irregular longitudinal dark fuscous marks, 
lower edge with more or less marked triangular prominences 
before and beyond middle : cilia fuscous suffusedly irrorated with 
white, at apex with a dark* fuscous bar, base on termen spotted 
with dark fuscous. Hind wings with 3 and 4 stalked; in £ pale 
whitish-grey, on dorsum with long whitish hairs, cilia whitish; in 
9 pale grey, cilia grey-whitish. 

Victoria: Gisborne, Macedon (Lyell) — Tasmania : Deloraine; 
from August to November, and in May; three specimens. 

292. //. irnbrifrra, n.sp * 

11-14 rnm Hoad, palpi, and thorax grey, more or less 
mixed with white. Antennal notch in g at {. Forewings 
elongate, narrow, in 2 slightly dilated posteriorly, costa ha roly 
arched, in with moderate fold reaching from base to $, apex 
obtuse, termen slightly sinuate, rather oblique; 7 to apex; dark 
fuscous; costal area marked throughout with oblique white 
streaks, reaching ^ across wing; two indistinct streaks of whitish 
in-oration from dorsum before middle, broader in a rather 
broad oblique whitish patch from dorsum beyond middle, reach¬ 
ing half across wing; tornal area irrorated with whitish, with 
four leaden-metallic spotH indicating margins of ocellus : cilia 
dark fuscous irrorated with w hite. Hind wings with 3 and 4 
stalked; fuscous, in g thinly scaled and semihyaline in disc and 
towards base, less so in 2 # darker fuscous towards apex; cilia pale 
fuscous, in 2 with darker subbasal line* 

Victoria: Gisborne (Lyell); from October to January, and in 
May, three specimens. Type in Coll, Lyell. 

50. Bathrotoma Meyr. 

Haihrotoma Meyr*, Proe. Linn* Soo, N 8.Wales, J881, 675*** 

,., type convtrictana. 
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Antennas in £ ciliated, with an excavated notch just above 
basal joint. Palpi moderate, porreetod, second joint with rough 
projecting hairs alxjve and l>eneath, terminal joint moderate. 
Thorax without crest. Fore wings with 7 separate, to tennen. 
Hind wings with 4 absent, 5 approximated to 3 at base, 6 and 7 
stalked. 

Contains only the two following species. 

293. B. constrictana Meyr. 

(Bathrotoma comirictana Meyr., Proc, Linn. Hoc. N.S. Wales, 
1881, 675). 

New South Walks : Sydney - South Australia : Port Lin¬ 
coln; from September to Novemlmr, in January, and March. 
The single example from Port Lincoln has the head mostly suf¬ 
fused with whitish, the characteristic brown colour of face and 
palpi being almost obsolete, but otherwise agrees fully with 
Sydney examples, and cannot Ik; specifically separated, 

294. B. mfimmawt Meyr. 

(Bathrotoma rufeomana Meyr., Proc. Linn. Hoc. N.S. Wales, 
1881, 676). 

New South Walks: Sydney; in September, December, and 
Jantiary. 

51. Spilonota Hteph. 

Spihmota Step It., Cat. Brit. Ins. 173/1829) ... type oedhma. 
JWtfocrmLed, Wien. Ent. Mon. iii., 367(1859) 

... type og*Umml 

Monilia Walk., Cat. xxxv., 1743(1866) type 

StrepsicdroH Meyr., Proc. Linn: Soil N.S.Wales, 

J881, 678(pF»(icc.) .type ejectana. 

titr*p*icrate* Meyr., Trans. N.Z. Inst., 1887, 73 tvp e^jeetana. 

Antenna* in $ ciliated, with an excavated notch in stalk 
towards base. Palpi moderate or rather long, porroeted, second 
joint with dense projecting scales above and beneath, sometimes 
tufted beneath, terminal joint short or moderate. Thorax with¬ 
out crest.' Forewings with 7 separate, to tennen, Hindwingw 
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with 3 and 4 stalked or coincident, 5 nearly approximated, 6 and 
7 closely approximated towards base. 

The definition of this genus being now widened to include 
forms without a costal fold, it is represented in all the principal 
regions, but apparently very scantily everywhere except in Aus¬ 
tralia and New Zealand; as, however, the species are often very 
obscure and inconspicuous, they are easily overlooked. 

295, S. infrnm. n.sp. 

£ 17-18 mm. Head, palpi, and thorax dark fuscous, some¬ 
what pale-sprinkled, palpi rather long. Antennal notch very 
near base. Forewings elongate, narrow, slightly dilated poste¬ 
riorly, costa slightly arched, with broad fold reaching from base 
to J, apex obtuse, temien straight, somewhat oblique; blackish- 
fuscous; costa with faint whitish strigulaa posteriorly; a broad 
brownish-oohreous band suffused ly irrorated with whitish extend* 
ing along dorsum throughout, occupying nearly half of wing, 
upper edge indented by an inwardly oblique brown mark at §; 
ocellus limited by two leaden metallic transverse streaks, very 
obscure on upper part of wing, included area on dorsal baud 
brownish with black dashes on veins, and also margined anteriorly 
on this band 'by a brown spot streaked with black on veins : cilia 
fuscous mixed with dark fuscous and irrorated with white, on 
tornal area sometimes mixed with ferruginous-brown. Hind wings 
with 0 and 4 stalked; fuscous, veins darker; cilia light fuscous, 
with darker subbasal line, tips whitish. 

Queensland ; Brisbane (Turner); in NovemUw, two specimens. 

296. 8, mwnyxiUma Meyr. 

(Strepsiceros macropetana Meyr., Proc. Linn. Hoc. ST.'S. Wales, 
1881, 683)." 

Queensland: Huaringa (Barnard), Brisbane — New South 
Wales: Broken Hill (Lower), Glen Innes (4,500 feet), New¬ 
castle, Sydney, Bulli, Blackheath (3,500), Bathurst, Cooma-* 
Victoria : Gisborne, Dimboofat (LyeD), Melbourne, Healesville, 
Caeterfcon * South Australia : Mount Gambior, Mount Lofty, 
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Wirrabara, Port Lincoln— West Australia ; Perth; throughout 
the year. Larva 1 Hit ween joined leaves of Eucalyptus 

297. *S f . memicandla Walk. 

(MonUia iwnricanella Walk., Cat. xxxv., 1741; Sfrepaiceros 
lajtwpkttra Low., Trans. Hoy. Soe. 8. Austr, xxxii.(1908), 323). 

Nkw Guinea: Hu dost Island (Meek)— Queensland: Townsville 
(Dodd), Duariugu (Barnard), Brisbane (Turner) - New 8outh 
Walks : Sydney; in September, and from March to June. 

298. S. Htmwphtiana Meyr. 

( Sfrcptu'eroH Hmncphilana Meyr,, Proc. Linn. Hoc. N 8. Wales, 
1881, 680). 

New South Walks : Newcastle; in January. 1 have seen no 
further examples. 

299. *S\ ejtfc tana Wal k. 

(Sciaphifa eject ana Walk., Cat. xxviii., 350; S. sennliaana ib. 
356; S. mocana ib. 357; Conchy! i* Hgniforatna ib. 363; St rep# i- 
ceroft ejectana Meyr., Proc. Linn. Hoc, N. 8. Wales, 1881, 681). 

Q.: Brisbane (Lyell)—N.S.W.: Sydney, Mittagong, Cooma 
(3,000 foot)— Vic ; Gisborne (Lyell), Melbourne -Tasm.: George’s 
Bay— H, Auht.: Mount Gainbier (Guest 1, Mount Lofty, Port 
Lincoln—W. Auht.; Albany, Fremantle: from July to March. 
Cfommon also throughout New Zealand. Larva amongst spun 
shoots of Knnzea , Dm'winia, Leptospermnm, and perhaps other 
Myriacde. 

300. S, Mariana Meyr. 

i 

(StrepttueroH mnriana Meyr., Proc. Linn. Soe. N, S. Wales, 
1881, 691), 

N.S.W.: Sydney; in February. The type is still unique. 

301. S. oMiscana Meyr. 

tfintpaiceros ohducana Meyr., Proc. Linn. Soe, N.8. Wales, 1881, 
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Q.: Stanthorpe(Turner)—N.B.W.; Sydney, Bathurst—S. Ausr.: 
Mount Lofty—W. Ausr,: Perth, Albany; from June to December, 
amongst Leptm)termum, 

302. Ss plinthinana Meyr. 

(Strepsiecrtm pfinthivann Meyr., Proe. Linn. Hoc. N.S. Wales, 
1881 , 689 ), 

N.8.W.: Parramatta; in November. Still unique. 

303, S. vitiam, n.sp. 

12 nun. Head and palpi while. Anttfnua? with no tel) at 
Tltorax grey anteriorly suffused with white. Forewings 
elongate, posteriorly slightly dilated, costa gently arched, with 
rather narrow fold reaching from base to apex obtuse, termen 
somewhat sinuate, rather oblique; dark fuscous, iprorated with 
white points; costa obliquely strigulated with white; several 
blackish strigulie on dorsum; a broad white streak extending 
Inmeath costa from base to jj, margined ltene&th posteriorly by 
an elongate black mark; an elongate-oval white spot extending 
beneath costa from above apex of this to jj, edged beneath with 
blackish, and connected with costa by three wftite strigulae; 
beyond this an acute white mark formed of two converging costal 
st rigid a?, edged beneath by a black dash; ocellus margined by 
two transverse leaden-metallic streaks, anterior preceded on its 
lower portion by a small blackish spot, posterior preceded in disc 
by two black dots, and extended to join a small white spot on 
costa before apex ; cilia dark fuscous irrorated with white points, 
with a white patch occupying most of termen towards base, and 
a white spot on costal anteapical spot. Hindwjngs with 3 absent; 
fuscous; cilia fuscous-whitish. 

8 . Aust.; Mount Lofty (Lower); one specimen. 

304. S. zopherana Meyr. 

(Strepfiicero# zopherana Meyr., Proc. Linn. Hoc. N. 8. Wales, 
1881, 688). 

N.8.W. : Hydnay—Vic.: Beaconsffeld (Lyell)— W. Ausr. ; 
Albany; from August to March, Also common in New Zealand. 
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305. 8. sollicitana Meyr. 

(Strupsicvros mdlicitnna Meyr., Proc. Linn. Soc. N.8. Wales, 
1881,687). * v 

Q.: Brisbane N S.W.; Sydney; from October to January. 

306. 8 . chalcitw, n.sp. 

g 17 mm. Head, palpi, and thorax dark fuscous, palpi rather 
long, terminal joint with some white scales at base and apex. 
An tenure with notch at Forewings elongate, rather narrow, 
costa gently arched, with broad fold reaching from base to near 
middle, apex obtuse, termen slightly rounded, oblique; dark 
bronzy-fuscous; an oblique rhomboidal patch of wLitish suffusion 
from dorsum beyond middle, reaching nearly half across wing; 
anterior edge of ocellus indicated by a very obscure rather oblique 
transverse greyish mark: cilia bronzy-fuscous sprinkled with 
whitish, extreme l>ase spotted with white and dark fuscous. 
Hind wings with 3 and 4 stalked; rather dark fuscous; cilia 
whitish-fuscous, with fuscous subbasal line. 

Tasm.: Blue Tier (Himson); one specimen. 

307. 8. tarachodeni n.sp 

£9- 10-12 mm. Head, palpi, and thorax fuscoqp slightly 
sprinkled with whitish, in one specimen head suffused with 
whitish Antenna* in with notch at £. Forewings elongate, 
edsta gently arched, in $ with moderate fold reaching from \xim 
to beyond $, apex obtuse, tennen nearly straight, oblique; bronzy- 
fuscous, sprinkled with dark fuscous; two parallel, approximated, 
oblique white streaks from dorsum about reaching half across 
wing; a white streak fjom £ of costa to near torn us; costa 
posteriorly obscurely strigulated with white: cilia fuscous, some¬ 
what mixed with dark fuscous and whitish, with white basal 
patches at apex and tornus. Hindwings with 3 and 4 stalked; 
grey; cilia whitish, with grey subbasal line. 

Tasm. ; Mount Wellington, 3,600 feet; in December, three 
specimens. These are not in good condition, and the description 
may, therefore, need improvement, but the species is distinct. 
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308. S . 8p<mi8ti8 t n.sp. 

$ 13 nun. Head, j>a,lpi, and thorax rather dark grey, 
sprinkled with white. Antenna* with notch at Fore- 

wings elongate, costa gently arched, fold short and very 
slight, almost olwolete, apex round-pointed, termen slightly 
sinuate, somewhat oblique; dark fuscous, bases of scales 
whitish; costa strigulated throughout with white; subinedian 
fold from base to middle white and transversely stngulated 
with white; two approximated nearly direct white streaks 
from doreum lieyond middle, reaching half across wing; a white 
streak from $ of costa to tornus : cilia fuscous mixed with dark 
fuscous, with white basal patches on tornus and Inmeath apex. 
Hindwings with 3 and 4 stalked; rather dark fuNcous; cilia pale 
fuscous, with darker subljasal shade. 

N.S.W.: Mount Kosciusko, 5,000 feet; in January, one speci¬ 
men. Allied to the preceding, but distinguished from it and all 
other Australian species by the costal fold being almost obsolete. 

309. inorom, map. 

<??* 10-12 nnn. Head, palpi, and thorax light fuscous, some¬ 
times sprinkled with white. Antenna* in £ with notch at J. 
Forewings elongate, rather dilated posteriorly, costa gently arched, 
in $ with moderate fold reaching from base to jj, apex obtuse, 
termen somewhat sinuate, rather oblique; fuscous, more or less 
suffused with ochreous on posterior third, slightly sprinkled with 
whitish; costa strigulated with white on posterior in § ante¬ 
riorly also; usually a more or less marked streak of white suffusion 
and singulation along submedian fold from tmse to middle; a 
transverse patch of white suffusion or singulation from dorsum 
beyond middle, reaching more than half across wing, often indis¬ 
tinctly defined; ocellus enclosed by two leaden-metallic transverse 
str^, and marked with three or four black dashes on lower half 
of wing ; cilia fuscous, on termen white towards base. Hindwings 
with 3 and 4 stalked; dark fuscous; cilia grey, with dark fuscous 
sublxtsa) shade, 

N.8.W.: Bathurst— Tasm.: Deloraine; in Novemlier and Decem¬ 
ber, twelve specimens. 
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310, *S\ flmdnam Meyr. 

($tvpfiaicwoH i fivitiana Meyr,, Proc. Linn, 8 oc. N. 8 . Wales, 1881, 

666 ) 

N. 8 .W.: Sydney, Bulli, Blackheath (3,500 feet), and Bathurst; 
from July to March. Larva in spun shoots of Leptoafmmum lani- 
grruin. 

311. »S\ trmiquiUa , n sp. 

$ 9 . 12-15 mm. Head, palpi, and thorax grey sprinkled or 
suffused with white. Antenna; in £ with notch at Fore- 
wings elongate, posteriorly slightly dilated, costa gently arched, 
in $ with moderate fold extending from base to near middle, 
apex obtuse, termen hardly sinuate, rather oblique; rather dark 
grey or brow nisi i-ochreous, irrorated with white, in 9 sometimes 
largely suffused with white towards costa; costa sometimes stri- 
gulated with white posteriorly; in 9 sometimes a transverse 
whitish patch from dorsum beyond middle, anterior edge straight 
and somewhat edged with blackish scales, posterior edge suffused; 
ocellus margined laterally by two leaden-metallic transverse 
streaks, sometimes enclosing about three black linear dots, more 
usually unmarked : cilia grey irrorated with white. Hindwmgs 
with 3 and 4 stalked; grey, darker posteriorly; cilia whitish-grey, 
with darker subbasal shade. 

Tasm.: Deloraine; in November, eight specimens. Nearest S . 
jfatidmMi, but larger and greyer, termen of fore wings much less 
sinuate, hindwings of darker in disc. 

312. S. konmta, n.sp. 

$ 9 . 4 ' 16 mm. Head and palpi in $ grey sprinkled with 
whitish, i.i J ochreous-whitish, Antennte in $ with notch at -{. 
Thorax light ochreous sprinkled or suffused with whitish. Fore¬ 
wings elongate, posteriorly slightly dilated, costa gently arched, 
in with moderate fold reaching from base to middle, apex 
obtuse, termen in <J hardly* in $ distinctly sinuate, rather obli¬ 
que; ochreous, somewhat mixed with giey, and partially sprinkled 
with white; in 9 a patch of white suffusion along anterior half of 
costa, and dorsum suffused with whitish anteriorly; a somewhat 
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curved oblique white streak from middle of dorsum, reaching 
half across wing, well-defined anteriorly, suffused posteriorly, in 9 
much broader and extended above middle to £ of disc, the exten¬ 
sion represen ted in g only by a cloudy white spot in disc at 
posterior half of costa strigulated with white, more distinctly in 
$ ; ocellus enclosed by two leaden-metallic transverse striae, 
enclosing three ill-defined short fine black dashes in middle por¬ 
tion of wing, anterior stria preceded by a black dash above fold : 
cilia leaden-grey irrorated with white. Hind wings with 3 and 4 
stalked; grey, darker posteriorly; cilia grey-whitish, with grey 
subbasal shade. 

Vic. : Geelong (Trebileoek), Macedon, Melbourne— Tasm. ; 
Deloraine; in November and Deceratier, five specimens 

313. A\ seditioaana Meyr. 

(Strepsiceron seditiosana Meyr., Proc Linn. Boc. N. S. Wales, 
1881,684). 

N .8 W.: Sydney, Bulb; from August to October. 


314. S. pericyphana Meyr. 

(Mrepsiceros pericyphana Meyr,, Proc. Linn. Boc. N. B. Wales, 
1881, 685). , 

N. 8 .W.; Sydney; in October. 


52. Ackocuta Led. 


Acroclita lied., Wien.Ent, Mon. iii., 329(1859) 
Rhopobota Led., Wien, Ent. Morn iii., 366 

(1859) . 

Palrtobia Meyr., Proc, Linn. Boc. N.S,Wales, 

1881, 660 .. . 

ITolocola Meyr., Proc. Linn. Soc. N.S, Wales, 
1881, 669 . 


type comequmm. 
type TUWfma. 
type hibberticma . 
type thalaesinana. 


Anteume in £ simple or shortly ciliated. Palpi moderate, 
porrected or seldom ascending, second joint with projecting scales 
or long rough hairs above and beneath, terminal joint short or 
moderate. Thorax without crest, Forewings with 7 and 8 
stalked, 7 to termen. Hindwings with 3 and 4 stalked or coin- 
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cident, 5. Approximated, ft and 7 closely approximated towards 
base. 

This genus also is now widened to include forms with and 
without the costal fold; it is principally characteristic of the 
Indo-Malayan and Australian regions, being represented else¬ 
where only by a few stragglers. 

315. A. hmgMtrinfsi Durr. 

( Pala'ubia low/entruUa Durr., Proc. Linn. Hoc. N. K. Wales, 
1891, 17). 

(JJ. 15-17 mm. Head and thorax ochreous. Forewings 
whitish-ochi*eous, veins lined with ferruginous’ochreous; some 
ferruginous-ochreotis suffusion towards dorsum; a rather broad 
deep ferruginous streak beneath middle from near base to J, 
obliquely interrupted before middle of wing. Hind wings dark 

gray. 

N.8.W.: Tumut (Peel), Mount Kosciusko, 6000 feet (Helms)— 
Tahm.: Deloraine; in December and March. This species, except 
for the more ferruginous colouring, 1ms much the superficial 
appearance of a Brntra . 

316. A. hihhertiana Meyr. 

{Palcrobm hibbertiatm Meyr., Proc, Linn. Hoc. N. 8. Wales, 
1881, 665). 

# N.8.W.; Sydney, Bulli; from September to December, and in 
March. Larva mining in leaves of Hibbertia volnbili*. 

317. A . himerodana Meyr. 

(Pal&obia himerodana Meyr., Proe. Linn. Hoc. N 8. Wales, 
1881, ^60) 

N.8.W.: Murrurundi; in November. 

318. Ak mawwna, n.sp. 

(J. 16 mm. Head and thorax whitish-fuscous. Palpi fukeous- 
whitish, second joint with long rough hairs. Forewings elongate, 
costa moderately arched, without fold, apex obtuse, termen 
sinuate, somewhat oblique; pale greyish-ochreous, with a few 
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scattered dark fuscous scales; costa obliquely strigulated with 
brown and dark fuscous; a roundish patch of dark fuscous suf¬ 
fusion towards dorsum at a broad brown streak, including 
several longitudinal black marks, extending from middle of disc 
to apex, dilated anteriorly; u black line along median portion of 
termen : cilia pale brownish with rows of whitish points, at apex 
with a dark brown l«u\ Hiudwings with 3 and 4 stalked; grey, 
veins dark fuscous; cilia grey-whitish, with two grey shades. 

Vic.: Mount Macedun (Lgell); one specimen. Type in Coll. 
Lvell. Allied to A. voluiana, but apparently distinct. 

319. A. volntana Meyr. 

(Palteobiu voluiana Meyr., Proe. Linn. Hoe, N. 8. Wales, 1881, 
663). 

Vic,: Beacornfield (Drake), Lome (LyeLl), Warragul; in 
December and March. Not a common species, but I have now 
seen four specimens. 


320. A. anguillnna Meyr. 

(PaJrt'ohm any nil! ana Meyr., Proc. Linn. Hoc. N. 8. Wales, 1881, 
662). 

N.8.W.: Hydney—Vic.: Beaconsfield, Lome (Lyell) — 8 Awr.: 
Port Lincoln; from August to November, and in March, Larva 
in spun shoots of Correa yxtcwm, 

321. A. erythrana Meyr. 

(Palmybia ay (hr an a Meyr., Proc Linn. Soc. N. 8. Wales, 1881, 
664). 

N.8.W.; Hydney; in October. I subsequently took a second 
specimen. 

322. A ivfcdana Meyr. 

(Mteohia injecUtna Meyr., Proc. Linn. Hoc. N.8. Wales, 1881, 
663). 

N.8.W.; Sydnejs Mittagong (2,000 feet); in August, March, 
and April 
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323. A. artifiea, n.sp, 

(J. 13 inm. Head whitish, sides spotted with dark fuscous, 
crown suffused with pale brownish. Palpi whitish, second joint 
with long rough spreading hairs, with a small dark fuscous 
median spot, tuff tinged with grey Thorax light brownish-grey, 
shoulders suffused with white, with a small dark fuscous spot. 
Forewings elongate, costa gently arched, without fold, apex 
obtuse, termen sinuate, somewhat oblique; ferruginous-brown; a 
broad white streak occupying costal half of wing from base to 
thence l suit downwards and narrowed to tom us, where it joins 
ocellus, strigulated with dark fuscous on costa and including some 
small dots or strigulae of ground-colour; dorsal arm within this 
streak suffused with grey and strigulated with dark fuscous; 
ocellus represented by a rounded white patch somewhat sprinkled 
with pale grey, and including two or throe hardly defined darker 
marks oil veins, with one or two black scales; posterior half of 
costa very obliquely strigulated with white, one from Iteyond 
middle extended as a white line nearly to termen Iwneath apex; 
one or two undefined blackish streaks on veins in pmterior part 
of disc passing above ocellus; apex dark fuscous: cilia whitish, 
at apex with a dark fuscous bar. Hind wings with 3 and 4 
stalked; fulvous-fuscous, darker posteriorly; cilia fuscous-whitish, 
with fuscous subbasal shade, 

Brisbane (Turner); two specimens. 

324, A. coronopa^ n.sp. 

* 9 - 16-17 nun. Head, palpi, and thorax ochreous-grey-wlntish, 
palpi with slender more or less marked brownish median l>ar, 
thorax partially tinged with brownish. Forewings elongate, 
posteriorly slightly dilated, costa gently arched, without fold, 
apex round-pointed, prominent, termen concave, rather oblique; 
light greyislt-oekreouH, much mixed and suffused irregularly with 
whitish; costa strigulated with whitish, interspaces mixed with 
blacki sit except posteriorly; a triangular patch of irregular grey 
suffusion and blackish strigelation extending along dorsum from 
hear base to } and reaching half across wing, in $ little marked 
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towards dorsttm posteriorly; a moderate darker greyish-oehreous 
streak, longitudinally streaked with black, running from middle 
of costa obliquely outwards to disc and thence to apex; a black 
line on termen : cilia whitish *ochreous mixed with white, banal 
third somewhat marked with blackish, with an apical bar of 
blackish suffusion, Hindwings light grey, apex somewhat suf¬ 
fused with whitish, apical margin with some blackish dots; cilia 
whitish, with two pale oehreous or greyiah-oehreous shades, 

Vic.: Beaconsfield (Dmke); in March, two specimens. Types 
in Coll. Drake. * 

325. A. colonota , n.sp, 

1M3 mm. Head and thorax pale reddish-oehreous. 
Palpi whitishoehreous, second joint with long rough spreading 
hairs, with an apical spot of dark fuscous suffusion. Korewings 
elongate, posteriorly slightly dilated, costa gently arched,in £ 
without fold, apex obtuse, termen sinuate-concave, rather oblique; 
oehreous; costa with short scattered dark fuscous striguhe; basal 
% of wing usually strewn with dark fuscous strigulm; a rounded- 
triangular dark fuscous blotch in disc beyond middle, undefined 
beneath, margined anteriorly by a patch of white suffusion often 
produced as a streak towards base, and posteriorly by a suffused 
white streak connected with a pair of white strigulas on middle 
of costa; three'pairs of white costal strigulue lietween this and 
apex; ocellus more or less completely edged with leaden-metallic, 
anteriorly adjoining the white streak; a blackish terminal line ; 
cilia light grey more or less mixed with light reddish-oehreous. 
Hindwings with 3 and 1 stalked; grey; cilia grey-whitish, with 
grey subbasal shade. 

W. Aust.: Perth, Albany; from Octolier to December, eight 
specimens. 

326. A. synomoiitt, n.sp, 

1345 mm. Head and thorax pale oehreous, forehead 
between antennas suffused with dark fuscous. Palpi oehreous- 4 
whitish, second joint with long rough projecting scales, with a 
small tjark fuscous median spot, and apical patch of dark fuscous 
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suffusion. Forewings elongate, posteriorly slightly dilated, costa 
gently arclied, in without fold, apex round-pointed, termen 
concave, rather oblique; brownish-ochreous, suffused with grey 
towards dorsum anteriorly, and „with brown towards termen and 
posterior half of costa and dorsum; basal third of wing with some 
scattered black clots; costa striguiated with black; dorsum with 
some suffused blackish strigulie; a leaden-grey line from middle 
of costa to termen beneath apex, costa beyond this with several 
whitish striguhe; ocellus rather large, closely irrorated with white, 
partially edged laterally with leaden-metallie and margined ante¬ 
riorly and above by some dark fuscous suffusion; a small blackish 
apical spot; a fine blackish terminal line : cilia grey, round apex 
mixed with blackish, on median area of termen with a whitish 
patch. Hindwings with 3 absent; fulvous-oehreous, posteriorly 
suffused with fuscous, darkest at apex; cilia light oehreous-grey. 

N.H.W : Sydney; in November and April, two specimens. 


327. A. Jidana Meyr. 

(PahrobiaJidana Meyr , Proc. Linn. Hoc. N.S, Wales, 1881, 667). 
N.S.W.: Sydney tt-Tasm,; Georges Pay; from September to 
March. 


328. A. imgvtana Meyr. 

jf, 

(Pahrobia wyetana Meyr., Proc. Linn. Hoc. N. S. Wales, 1881, 


Vic.: Beaconsfield (Lyell), Warragul (Raynor), Healesville; in 
November and December. 

329. A . ir.sp. 

<?$’ 9 -10 mm. , Head aqd thorax pale greyish-oehreous, face 
more wh*tisk. Palpi oohreous-whitish, second joint with long 
rough projecting hairs, with two small dark fuscous spots and an 
apical patch of dark fuscous suffusion. Fore wings elongate, 
rihghtly dilated posteriorly, costa moderately arched, in without 
fold, apex round-pointed, termen concave, oblique; whitish- 
oohreous irrorated with light grey, with scattered dark fuscous 
strigulsa, costa and dorsum strongly striguiated with dark fuscous, 
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on posterior half of costa with alternate white Btrigul*; ocellus 
moderate, round, suffused with silvery-whitish; a blackish terminal 
line: cilia light grey, round apex wit!) two dark grey linen, cm 
median area of tormen with a whitish patch. Hind wings with 3 
absent; grey; cilia grey-whitish. 

8. Adelaide —W Aubt.; Perth, Gerald ton; in October, 

fourteen specimens 

330. A. hiscisaana Meyr. 

(fjolocida biaciaaana Meyr., Proc Linn. Boev N. B, Wales, 1881, 
674). 

N.S.W.: Sydney. Bulli- Tasm ; George’s Bay—8. Aust.: Wir- 
ralmra, Port Lincoln; from October to January. 

331. A. quit tana Meyr. 

(7 folocola f/uietana Meyr., Proc. Linn. Hoc. N. 8. Wales, 1881, 
673). 

Q.: Brisbane; in September. 

332. A . ificfutfaa, n.sp. 

10-11 mm. Head and thorax pale oehreous-grey, in § 
whitish-mixed. Palpi pale greyish, more or*less whitish-suffused, 
second joint rough-haired, with two dark fuscous spots, Fore- 
wings elongate, rather narrow, costa slightly arched, in £ with 
moderately broad fold reaching from base to £, apex round- 
pointed, termeu somewhat sinuate, rather oblique; grey, slightly 
whitish-sprinkled, in $ much suffused with whitish, with irregular 
oblique transverse dark fuscous marks and strigulae, costal half in 
J sometimes mostly suffused with rather dark fuscous; a small 
undefined whitish spot below middle at ocellus margined late¬ 
rally by two leaden-metallic streaks : cilia white, suffused!y barred 
with grey. Holdings with 3 and 4 stalked; grey, veins darker; 
cilia grey-whitish, with grey subhasal shade. 

N.H.W.: Newcastle, Sydney; in September and January, four 
specimens. * 

333. A . perepectoma Walk. 

(Grapholito perepectmui Walk., Cat, xxviii., 393; J/olocola per* 
apectana Meyr., Proc. Linn. Soc, N, S,Wales, 1881, 671). 
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Q: Brisbane — N. 8. W.: Ulan Tnnes (3,500), Sydney, Wollon¬ 
gong — Vio.: Gisborne (Lyt-11), Melbourne—T asm.: Zee ban (Find¬ 
lay), Hobart-8, Aust,: Mount Lofty, Kangaroo Island, Quorn, 
Port Lincoln—’W. Aust.: Waroo’ha (Berthoud), Albany, (jerald- 
ton; from July to May. 

334. A. thalassiruma Meyr, 

(Holocola thaivtutinana Meyr., Proc, Linn. Hoc. N.8. Wales, 1881, 
672). 

N.8.W.: NewcavStle, Sydney; in September, and from December 
to February. Larva in spun shoots of Leptospermum ltwigutnm. 

335. A . capyra , n.sp. 

14 mm. Head brown. Palpi brown, second joint rough- 
scaled, terminal joint whitish. Thorax brown, suffused with 
blackish anteriorly. Forewings elongate, costa gently arched, 
without fold, apex obtuse, terraen sinuate, rather oblique; ~Torru- 
ginous-ochreous, mixed with fuscous and some whitish scales; 
basal patch occupying $ of wing, suffused with blackish except 
towards dorsum posteriorly, where it includes a whitish spot, 
posterior edge with an irregular median prominence followed by 
two small raised white spots, upper posterior; central fascia 
formed by a patch of black irroration on middle of costa, a trans¬ 
verse patch on dorsum before tornus, and an irregular black 
mark in disc between these; three small blackish-marked spots 
on costa posteriorly; a longitudinal black mark towards termcii 
above middle; a thick submarginal streak of leaden-grey suffusion 
along termen: cilia blackish-grey, Hindwings with 3 absent; a 
subcostal happened from base lying l>e»eath forewings; dark 
gr*ry, rather thinly scaled; cilia grey, with darker subbasal shade. 

N.S.W.: Sydney; in August, one specimen taken on a fence 
during a high wind. A quite peculiar species. 

336. A. hortaria, n.sp. 

9, 18 mm. Head and thorax pale whitish-ochreou* tinged 
with green, patagia light brownish. Palpi fuscous, second joint 
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shortly rough-scaled, terminal joint whitish. Forewings elongate, 
moderate, costa moderately arched, apex round-pointed, prominent, 
termen sinuate-in dented beneath apex, somewhat oblique; pale 
greyish-oohreous suffused with dull greenish; costal edge dark 
fuscous, with short paired ochreous-whitish strigulae; a triangular 
fuscous patch occupying basal third of costa, its apex broadly 
connected below middle with a rather broad irregularly sinuate 
fuscous streak mixed with dark fuscous running from a dark 
fuscous spot on middle of dorsum to apex; ocellus tinged with 
silvery-whitish : cilia pal* ochreous, on upper part of termen 
tinged with greenish, at apex with a dark fuscous bar. Hind- 
wdngs with 3 and 4 stalked; dark grey, veins dark fuscous; cilia 
pale fuscous, with darker subbasal shade. 

Vic : Locality not recorded; one specimen. 

337. A. bryopa } n.sp. . 

14 mm. Head ochreous-whitish. Palpi ochreous-whitish, 
with a few blackish scales, and a blackish median spot on second 
joint. Thorax whitish-ochreous, shoulders with two or three 
dark fuscous strigulfe Forewings elongate, moderate, costa 
moderately arched, in £ without fold, apex round-pointed, termen 
sinuate, rather oblique; greenish-ochreous, suffusedly striated 
with iridescfent-whitish; markings very undefined, indicated by 
irregular black irroration and strigulation on groundcolour; basal 
patoh indicated by some basal striation, a rounded patch on costa 
about and a larger subtriangular dorsal patch before middle; 
central fascia indicated by a small spot on middle oi costa, an 
irregular patch in disc, and an acute-triangular patch before 
tomus, sometimes extended J across wing; three small spots on 
posterior part of costa, and a small black spot at apex; some 
irregular blackish striation on veins towards termen, between 
two iridescent grey-whitish streaks limiting ocellus: cilia light 
greyish-oehreous mixed witJi whitish and sprinkled with dark 
fuscous Hindwings with 3 and 4 stalked; rather dark fuscous; 
rather thinly scaled; cilia fuscous, with darker subbasal shade. 

Q.: Mount Tambourine (Turner); in November, two specimens. 
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338. A. peltotmux Low. 

(Palfpobia pellosema Low., Trans, Hoy. Soe. 8, Aust., 1908, 323). 

£. 13 mm. H«arl and thorax whitish-grey. Forewings elon¬ 
gate, costa slightly arched, apex round-pointed, termen concave, 
somewhat oblique; light grey, partially tinged with brownish, 
strigulated with whitish irroration on a broad undefined streak 
from base of crosla to tornus; costa strigulated with black and 
whitish, with several small wedgeshaped black marks; an unde¬ 
fined triangular darker grey and fuscous patch irregularly marked 
with black extending over costa from before middle to apex and 
reaching f across wing : cilia light grey irrorated with white, 
with a blackish l>ar alx>ve apex. Hind wings with 3 and 4 stalked; 
grey, veins dark fuscous 

Q.: Mack&y. lledescribed from the type in Coll. Lower. 

339. A . tothaaiUy n.sp. 

9 mm Head, palpi, and thorax grey, palpi ascending. 
Fore wings elongate, rather narrow, costa gently arched, without 
fold, apex obtuse, termen slightly sinuate, rather oblique; grey, 
suffusedly irrorated with white; costa blackish strigulated with 
white; outer edge of basal patch indicated by a blackish stria, 
obtusely angujated and interrupted in disc, forming a triangular 
spot on dorsum; central fascia narrow, irregular, blackish, running 
from middle of costa to dorsum befora tornus, dilated towards 
nidddle; an irregular blackish spot on costa about whence^ 
stria of blackish irroration runs through ocellus, margins of 
ocellus indicated by pale leaden-grey streaks; a small blackish 
apical spot, edged above and beneath by two white dots : cilia 
grey itporat^d with white, and round apex with blackish. Hind- 
Wings with 3 and 4 stalked; grey, in disc and towards base thinly 
scaled; cilia light grey. 

Q,: Cairns (Dodd); in November, one specimen. 

53. Anoyus Hb. 

yfnoyJw Hb., Veras. 376(1826) . type Iml ana. 

Phooooptori* Tr., Schmett. Ear. vii., 232(1829)... type Imteuia. 
Anehylcpera Steph., Cat. Lep. 177 (1829) ... type tundana, 
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Antennae in £ shortly ciliated. Palpi moderately long, por- 
rected, second joint with projecting scales alxm* and benoath, 
terminal joint short or moderate. Thorax without crest. Pore- 
wings with apex falcate; 7 separate, to torrnen. Hind wings with 
3 and 4 stalked or coincident, 5 approximated to 4, 6 and 7 
closely approximated towards base. 

A genus of no great extent, mainly characteristic of northern 
temperate regions. 

340. A . carpal'hna y n.sp. 

J1 mm. Head and thorax j>ale brownish-oehreous. Palpi 
whitish, towards base infuscated, second joint with long rough 
spreading hairs. Forewings elongate, rather narrow, costa gently 
arched, without fold, apex falcate, term on sernici ocularly exca¬ 
vated beneath it, somewhat oblique; ferruginnuN-ochreous irregu¬ 
larly mixed with whitish; costa obliquely atrigulated with white 
and dark fuscous; dorsum (lotted with blackish irroration; a 
rather broad suffused white median streak from Iwme to beyond 
middle; central fascia indicated by an oblique dark spot from 
costa taforc middle; at) irregular patch of dark fuscous irroration 
extending from disc beyond middle to near termen beneath apex; 
apical projection deep ferruginous, lower edge white margined 
with a fine black line and upper portion also edged anteriorly 
with black cilia light ferruginous-ochreous. Hind wings with 3 
absent, torn us rather prominent; rather dark grey; cilia light 
grey, tinged with ochreous round apex. 

Q.: Cairns (Dodd); in October, one specimen. Also common 
in India and Ceylon. 

54. Herpystjs, n.g. 

Antennae in £ ciliated. Palpi moderate, porrected, second 
joint rough-scaled above and beneath, terminal joint moderate. 
Thorax without crest. Forewings with 7 separate, to termen, 
Hindwings with 3 widely remote, parallel, 4 from angle, 5 approxi¬ 
mated to 4 towards base, 6 and 7 closely approximated towards 
base. 

Besides the following species, there is one from the Beycludles, 
and one in India, 



BY K. MEYRICK. 


245 


341, If. avida, n.sp. 

10 mm. Head, palpi, and thorax light grey, second joint 
of palpi with a dark grey median spot. Forewings elongate, 
costa gently arched, without fold, apex obtuse, fcermen faintly 
sinuate, somewhat oblique; grey jrmrated with white, irregularly 
sprinkled and strigulatod witli blackish; costa and dorsum 
strigulated with white and blackish; outer edge of basal patch 
suffused with dark fuscous, angul&ted in middle; central fascia 
formed of dark fuscous suffusion, narrow, oblique, forming a 
subquadmte blackish spot on dorsum before tornus; margins of 
ocellus indicated by three or four small leaden-metallic spots; an 
apical patch of dark fuscous suffusion, extended along termen to 
near tornus : cilia grey mixes] with white, on upper part of 
termen with a blackish subbasal line. Hindwings grey;' cilia 
whitish-grey, with darker subbasal shade. 

Q.: Cairns (Dodd); in March, one specimen, not in good con¬ 
dition. 

55. Ecjcosma Hb. 


Eucusma Hb., Zutr. Exot. Hchmett. 28(1823), 


Epiblema Hb., Verz. 375(1826) . 

Cydia Hb, Vers. 375(1826) . 

Notocfilia Hb., Verx, 380(1826) 

Thiodia Hb., Verz, 391(1826) . 

P&dism Tr., Schmett. Eur. viii., 188(1830) 
Grocixlowma Zell., Is. x., 721(1847) 


type oirculana. 
type fi*n»l/<u 
type aspiiii*cana> 
type nddmanniana. 
tyjxi citmna . 
type Hulandriana. 
type pb beiana. 


Antennae in cf ciliated. Palpi moderate, porrected, second 
joint With dense projecting scales above and beneath, terminal 
joint short. Thorax without crest. Forewings with 7 sepa¬ 
rate, to termen. Hindwings with 3 and 4 usually stalked, 
sometimes connate or coincident, 5 closely approximated at 
base, 6 and 7 closely approximated towards base. 

A very large genus, hut principally developed in Northern 
temperate regions and Africa. The generic synonyms quoted 
are only a selection from a very considerable number. 
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342. E. hrachyptycha } n.sp. 

cT. 18 mm. Head and thorax blackish. Abdomen elon¬ 
gate, rather dark grey, on posterior half with long lateral tufts 
of upcurved scales meeting over back. Fore wings elongate- 
triangular, costa posteriorly gently arched, on basal fifth with 
a short erectile fold clothed with dense tuft of scales, apex 
obtuse, termen nearly straight, somewhat oblique; fuscous 
irregularly mixed with dark fuscous, more strongly and suf- 
fusedly on basal half of wipg ; roundish spots of black suffusion 
in disc before and beyond middle, and a larger irregular one 
beneath middle. Hind wings narrower than forewings, with 
dorsal fold, 3 and 4 connate; rather dark fuscous, veins 
darker ; subdorsal area whitish-ochreous ; cilia fuscous. 

Q.; Cooktown (Meek); one specimen, in indifferent condi¬ 
tion, but easily known by the structural characters. Also one 
from Ceylon, smaller (16 mm.), but otherwise similar. 

343. E . helot a Meyr. 

(Notovelia helota Meyr., Journ. Bomb. Nat. Hist. Soc. xvi., 
586.) 

d* $ . 15-26 mm. Head and thorax dark fuscous. Forewing 
posteriorly dilated, costa in cf with moderate fold extending 
to middle ; dark bronzy-fuscous, obscurely strigulated with 
leaden-grey ; an ochreous-whitish discal dot at jf. Hind wings 
in with dorsal fold filled with hairs; fuscous. Abdomen in 
c f towards apex densely hairy and with large anal tuft. 

Q.; Mount Tambourine (Turner), in November; and I have 
also another specimen from Queensland, but without exact 
locality. Described from Ceylon, where it is a common species, 
and I have a specimen from Java. 

344. K. trmnyulana Meyr. 

(Holorola trmnynlana Meyr., Proc. Linn. Soc. N. S. Wales, 
1881, 670.) 

Q.: Toowoomba (Turner)—N.S.W.; Sydney—Vic.; Gis¬ 
borne, Macedon (Lyell), Melbourne (Raynor)—Tasm.; 
Hobart (Lyell), Launceston, George's Bay—S. Aust. i Ade* 
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laide—W, Aust.: Perth; from September to December, 
Larva cylindrical, whitish-grey, faintly purplish-tinged, head 
and plate of second segment ochreous-brown; feeds in a good 
deal of web and refuse amdngsi spun shoots of Acacia 
dccurrem . Pupa in same position, without cocoon, furnished 
with a transverse row of small close oblique spines on each 
abdominal segment, stronger posteriorly. An unusually large 
9 specimen of the image (20 mm.) from Hobart is in Mr. 
Lyell’s Collection. 

345, E. opg%a t n.sp. 

cf 9 • 14-16 mm. Head and thorax pale grey mixed with 
whitish, patagia suffused with light brown. Palpi white, 
second joint with base and two more or less defined bars 
dark fuscous, sometimes nearly obsolete. Porewings elongate, 
rather narrow, slightly dilated posteriorly, costa slightly 
arched, in cf with strong fold reaching from base to near J, 
apex obtuse, termen nearly straight, somewhat oblique; grey 
or fuscous, suffused with brownish-ochreous, and finely 
sprinkled with white; costa strigulated with whitish suf¬ 
fusion, fold margined beneath with white suffusion; 
dorsum dotted with dark "fuscous; two undefined oblique 
whitish marks or spots of suffusion above dorsum be¬ 
yond middle; ocellus margined laterally by two leaden- 
f fn»fcallic striae; sometimes a white dot in disc at and 
some darker suffusion beneath it: cilia fuscous irrorafced with 
while, base spotted with white on upper part of termen. 
Hindwmgs with 3 and 4 stalked; grey, thinly scaled near 
base,idarker posteriorly ;cilia whitish or pale grey, becoming 
wholly white round apex. 

8 . Aubt. ; Port Lincoln; in November, twenty specimens. 
Allied to E, trianpulana , but lighter, and distinguished by 
the ochreous-brown suffusion, and absence of black markings. 

346. E t perm, n.sp 

9* 13 mm. Head, palpi, and thorax grey sprinkled with 
white, palpi rather long, white towards base. Forewings 
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elongate, rather narrow, costa gently arched, apex round- 
pointed, termen somewhat sinuate, oblique; white, on costa 
with scattered oblique dark fuscous strigulse, in disc with 
some longitudinal dark fuscous lines, on dorsal f mostly 
suffused with rather dark fuscous, with several oblique trans¬ 
verse dark fuscous marks and spots on dorsal half; ocellus 
roundish, margined with silvery-metallic: cilia dark fuscous 
mixed with whitish. Hind wings with 3 and 4 stalked; grey- 
whitish, greyer-tinged posteriorly; cilia white. 

Vic,: Sale; in September, one specimen, not in very good 
condition. 


347. E. plebeiana Zell. 

(Crocidosema plebeiana Zell., Meyr., Proc. Linn. Soc. N S. 
Wales, 1881, 659.) 

Q.: Townsville (Dodd), Duaringa (Barnard), Brisbane; 
Stradbroke I. (Turner), Rosewood—N.S.W.: Glen Innes 
(3000 feet), Newcastle, Sydney, Bathurst, Cooma (3000 feet) 
—Vic: Gisborne, Macedon (Lyoll), Birchip (Goudie), 
Kewell, Melbourne—8. Aust, . Mount Gambier (Guest), 
Mount Lofty, Port Lincoln—W. Aust.: Geraldton; from 
July to April. Larva on Althmi and Lavatera , doubtless 
introduced with these in gardens. The species occurs now 
in suitable localities throughout a large part of the globe. 

348. E . scopulonana Meyr. 

(Baihrotoma (?) scopulosana Meyr., Proe. Linn. Soc. N. S. 

Wales, 1881, 677.) 

N.S.W.: Sydney; in October. 

349. E\ absconditana Walk. 

(Sciaphila ab*condit$na Walk., Cat. xxviii., 351.) 
cf $ . 16-20 mm. Head, palpi, and thorax ochreoua-whitish 
more or less wholly suffused with brownish-ochreous or brown¬ 
ish. Forewings elongate, posteriorly dilated, costa moderately 
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arched, in c f without fold, apex obtuse, terznen sinuate, 
somewhat oblique; pale ochreous, sometimes sprinkled or 
strigulated with rather dark fuscous except towards dorsum, 
veins brownish or brownish-ochreous; basal patch with outer 
edge obtusely angulated below middle, in c f indicated only 
by a few dark fuscous scales, in 9 with an irregular reddish- 
ochreous spot partially suffused with dark fuscous occupying 
angle or extended to dorsum; central fascia indistinct, 
straight, very slender, fuscous, sometimes little marked; a 
cloudy spot of fuscous suffusion towards apex; a black dot on 
costa before apex, and four or five on lower part of termen: 
cilia whitish-ochreous or pale ochreous, beneath tornus with 
a dark fuscous spot. Hindwings with 3 and 4 stalked ; grey; 
cilia ochreous-whitish, with grey subbasal shade. 

N.S.W.: Sydney; in September and October, five speci¬ 
mens. 

350. E, trepida , n.sp. 

9 - 12 mm. Head and thorax pale ochreous, face ochreous- 
whitish. Palpi light violet-fuscous, second joint with a pale 
ochreous band before apex, terminal joint rather long. Fore¬ 
wings elongate, posteriorly slightly dilated, costa gently 
arched, apex round-pointed, rather prominent, termen 
sinuate-concave, somewhat oblique; browmah-ochreouB, stri¬ 
gulated throughout with dark fuscous; costa posteriorly with 
pairs of whitish strigulse, from which in middle and at f 
proceed two blue-leaden-metallic lines very obliquely outward 
to nea^r terpen, thence obtusely angulated and continued to 
form margins of ocellus, which is mostly occupied by three 
undefined spots of blackish irroration; a small dark fuscous 
spot at extreme apex, preceded by a leaden-metallic mark: 
cilia ochreous-greyish [imperfect], with dark leaden-fuscous 
basal line. Hindwings with 3 and 4 stalked; fuscous, 
anteriorly thinly "scaled, veins darker; cilia whitish-fuscous, 
with fuscous subbasal shade. 

Q.: Cairns (Dodd); one specimen. Type in Coll. Lower. 
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351. E . per vicar, n.sp. 

9 . 16-18 mm. Head and thorax whitish-ochreous, crown 
and thorax speckled in with grey, in 9 with red-brownish. 
Palpi ochreous-whitish, in cf sprinkled with dark grey. Fore¬ 
wings elongate, moderate, costa gently arched, in cf without 
fold, apex obtuse, termen sinuate-indented, little oblique; 
ochreous-brownish, in cf sprinkled with dark grey, in 9 
tinged with red-brownish towards costa anteriorly; costa 
strigulated with dark iuscous, interspaces more or less 
whitish, especially in cf posteriorly; a broad very undefined 
streak of dark fuscous irroration and strigulation above 
middle from near base to near termen, in 9 more reddish- 
brown posteriorly ; several leaden-metallic strigulas on costa 
posteriorly, of which one from middle is extended as an 
oblique leaden-metallic line to ocellus, and another from 
before f to termen beneath apex; ocellus suffused with white 
and margined with silvery-metallic, containing from two to 
four short black dashes towards posterior edge; cilia dark 
fuscous closely irrorated with ochreous-whitish. Hind wings 
with 3 and 4 short-stalked; rather dark fuscous, in cf lighter 
anteriorly; cilia grey irrorated with whitish, with dark grey 
subbasal shade. 

N. Aust. : Port Darwin (Dodd); two specimens. 

56. PKOCORONI8, n.g. 

Antennae in cf simple. Palpi moderate, ascending, second 
joint shortly rough-scaled anteriorly, terminal joint short. 
Thorax without crest. Forewings with 7 separate, to costa. 
Iiindwings with 3 and 4 connate, 5 closely approximated at 
base, 6 and 7 closely approximated towards base. 

Type P. rhothias. There is no costal fold in this or any 
of the following genera. 

352. F. callirrhoa, n.sp. 

cf. 17 mm. Head brownish-ochreous. Palpi ochreous suf¬ 
fused with whitish, second joint with a fuscous spot above 
middle. Thorax greyish-ochreous. Forewings elongate/ 
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rather narrow, somewhat dilated posteriorly, costa slightly 
arched, apex rounded-obtuse, termen abruptly sinuate- 
indented, hardly oblique; greyish-ochreous, more or lees 
mixed with whitish suffusion, especially on margin of mark¬ 
ings; costal edge dark fuscous with pairs of oblique white 
strigulae, from one of which in middle a white line runs 
beneath costa to apex, preceded by two or three short black 
dashes on veins; a moderately broad brownish-ochreous streak 
from base above middle to apex, sinuate downwards on pos¬ 
terior half, and containing some small spots of dark fuscous 
suffsion posteriorly; a broad rather dark fuscous streak along 
dorsum from base to tornus, attenuated at base, upper edge 
with two slight prominences before middle and two others at 
tornus, its posterior extremity surrounded with bluish-silvery 
suffusion; four or five undefined blackish dots or minute 
dashes before termen: cilia pale greyish-ochreous mixed with 
bluish-silvery-whitish, round apex reddish-ochreous. Hind- 
wings dark fuscous, thinly scaled, with a broad darker ter¬ 
minal fascia; cilia dark grey, outer half whitish. 

Nxw Guinka: Sudeet I. (Meek); two specimens. 

353. P. rhothias, n.sp. 

(f 9 . 28-32 mm. Head and thorax pale ochreous variably 
suffused with brownish-ochreous, in one specimen crown and 
centre of thorax rather dark fuscous and patagia whitish- 
ochreous. Palpi oohreous-whitish, bate of terminal joint and 
a subapical ring of second more or less fuscous or dark fuscous. 
Forewings elongate, somewhat dilated posteriorly, costa gently 
arched, apex obtuse, termen abruptly excised beneath apex, 
little oblique; in <f whitish-ochreous more or less obscurely 
streaked longitudinally with light brownish-ochreous or grey¬ 
ish-ochreous suffusion, in 9 ochreous-brown ; costa except near 
bate dark fuscous with short ochreous-whitish strigul®; edge 
of basal patch more or less indicated on lower half by unde¬ 
fined fuscous or dark brown suffusion; an irregular transverse 
more or less interrupted dark fuscous spot in. disc beyond 
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middle, in one pale c f obsolete; costal area more or less 
suffused with dark brown on posterior half, sometimes marked 
with ochreous-whitish and blackish streaks; dorsum some¬ 
times suffused with dark fuscous, in one c f a broad dark 
fuscous streak along dorsum, contrasted with pale whitish - 
ochreous remainder of wing; sometimes two or three blackish 
dots towards tcrmen below middle: cilia whitish-ochreous or 
pale ochreous, above apex brown, beneath tornus with a 
blackish spot. Hindwinga dark fuscous; cilia greyish, with 
dark fuscous subbasal shade. 

Solomon Is. ; Guadalcanal New Georgia, Choiseul (Meek) 
—New Guinea; Sariba I. (Meek)— Moluccas ; Mangola 
(Doherty); seven specimens. Very variable, but easy of 
recognition. 

57. Bactka Steph. 

AphfJia Steph., Cat. Brit. Ins. 180 (1829) 

(praeocc.) . typo lanceolaea, 

Bactra Steph., Ill. Brit. Enfc. iv., 124 

(1834) ... type lanceolm «?. 

Antennae in ciliated. Palpi moderate or long, porrected, 
second joint 'with projecting scales above and beneath, ter¬ 
minal short. Thorax without crest. Forewings with 7 
separate, to fcermen. Hindwings with 3, 4, 5 closely approxi¬ 
mated at base, 6 and 7 stalked. 

This genus, formerly regarded as represented throughout 
most of the world by one very variable species, is now 
recognised as consisting of a considerable number of closely 
allied and generally similar species. These would often bo 
very difficult to separate by the markings of forewings; but 
the shape of the forewings, the length of the palpi (usually 
somewhat longer in 9 than in c ?), and sometimes the colour 
of hindwings give reliable characters, and the species so 
defined are found to be superficially and geographically 
consistent. Probably most or all are attached to rushes 
(/uncus) or allied plants. Collectors have usually neglected 
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the group, on the supposition that they were dealing with a 
well-known cosmopolitan species, and good series of the 
different forms are much needed. The true lanc*ohma Hlx, 
does not occur in the Oriental or Australian regions. 

354. B . phaulopa , n.sp. 

cf. 12 mm. Head, palpi, and thorax light brownish- 
ochroous, palpi 2{. Antennal ciliationB minute. Forewings 
elongate, costa gently arched, apex obtuse, termen slightly 
sinuate, oblique; light brownish-ochreous, irregularly 
sprinkled with dark fuscous; costa and dorsum strigulated 
with dark fuscous; some undefined dark fuscous suffusion 
along lower margin of cell from near base to its posterior 
extremity; a dark fuscous terminal line; cilia pale brownish- 
ochreous, slightly sprinkled with grey. Hind wings rather 
dark grey ; cilia whitish-grey. 

New Guinea; Kei Is.; one specimen. 

355. B . optuniuH, n.sp. 

cf 9 * 15-21 mm. Head and thorax whitish-ochreous or 
brownish-ochreous. Palpi ochreous-whitish, somewhat 

mixed with dark fuscous. Antennal ciliations in cf I* Fore¬ 
wings elongate, in $ rather narrow, posteriorly slightly 
dilated, costa gently arched, apex obtuse, termen almost 
straight, rather oblique; ochreous-brown or pale brownish, 
more or less mixed and suffused with ferruginous-ochreous, 
veins posteriorly usually with darker lines, in cf more or less 
wholly irrorated.with dark grey or fuscous; costa and dorsum 
shortly strigulated with dark fuscous; a more or less indi¬ 
cated broad median streak of darker suffusion from base to 
apex, in cf margined above by & white streak except towards 
apex, often marked with a round dark fuscous spot at an 
elongate dark fuscous or blackish mark beyond middle, and 
k dark fuscous or blackish streak towards apex, but these are 
sometimes obsolete; a narrow ocellus margined by two leaden- 
metallic streaks, outer contined as a strongly curved leaden- 
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metallic stria to costa at f, in 9 both sometimes obsolete: 
cilia whitish-ochreous or pale oehreous, more or less sprinkled 
with dark fuscous. Hind wings in cf light grey, in 9 whitish- 
grey, veins grey : cilia grey-whitish, with light grey subbasal 
line. 

Q. ; Cooktown (Meek), Stanthorpe (Turner)—N.S.W. : 
Sydney—Vic: Melbourne (Raynor): from December to 
February, eight specimens. Also occurs in New Zealand, and 
is probably widely distributed in Australia. 

356. 1L seythropa, n.sp, 

9> 17 mm. Head and thorax brownish-ochreous. Palpi 
if, pale ochreous irrorated with fuscous, terminal joint dark 
fuscous. Forewinga elongate, posteriorly dilated, costa gently 
arched, apex obtuse, termen hardly sinuate, rather oblique; 
brown, veins posteriorly lined with dark fuscous; costa and 
dorsutn shortly strigulated with dark fuscous; a roundish 
submedian spot of dark fuscous suffusion at another less 
marked beyond lower angle of cell, and a triangular patch 
resting on termen beneath apex ; a dark fuscous line along 
termen. Hindwings rather light fuscous, veins darker : cilia 
whitish-fuscous, with fuscous subbasal line. 

Timor ; Dilli (Doherty); in May, one specimen. 

357. B. ph (topis, n.sp, 

cf 9 ' H-14 mm. Head and thorax in cf ochreous-wbitisb 
tinged with brownish, in 9 brownish. Palpi If-2, dark 
fuscous, apex cf second joint whitish. Antennal cili&tions in 
cf J. Forewings elongate, posteriorly hardly dilated, costa 
slightly arched, apex obtuse, termen slightly rounded, 
oblique; in cf P ftI ? whitish-brownish, in 9 light ochreous- 
brown, more or less sprinkled or strigulated with dark fuscous, 
and veins posteriorly lined with dark fuscous; costa obliquely 
strigulated with dark fuscous, alternating with ochreous- 
whitish; a roundish spot suffusedly outlined with dark fuscous 
in disc before middle, and an undefined elongate mark of 
dark fuscous suffusion in disc about |; a dark fuscous line 
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along termen: cilia greyish with several dark fuscous lines 
and rows of whitish points. Hindwings grey, lighter towards 
base; cilia pale grey, with darker subbasal shade. 

New Guinea ; Sudest I. (MeeV); two specimens. 

358. B , blrpharopin , n.sp. 

<f 9 . 14-15 mm. Head and thprax ochreous-whitish. 
Palpi 2j-2A, whitish, second joint with rather long rough 
hairs, with a blackish median spot. Antennal filiations in 
cf A- Forewings elongate, posteriorly slightly dilated, costa 
slightly arched, apex obtuse, termen slightly rounded, 
oblique; pale whitish-ochreous, with a few scattered dark 
fuscous scales and strigula?; costa and dorsum shortly strigu* 
lated with blackish ; a roundish subrnedian spot of blackish 
irroration before middle, and another more irregular and less 
strongly marked at § ; an undefined patch of dark fuscous 
suffusion on upper part, of termen; a blackish line along 
termen: cilia dark fuscous irrorated with whitish, on tornus 
suffused with whitish. Hindwings grey, lighter towards base : 
cilia grey*whitish with grey subbasal shade. 

Q.: Duaringa (Barnard), Brisbane (Turner); in April and 
May, three specimens. 

359, B. 9calopi<u t n.sp. 

$. 11 mm. Head pale grey. Palpi 2, ochreous-whitish 

suffused with light grey. Thorax whitish-oebreous sxiffused 
with light grey. Forewings elongate, rather narrow, costa 
gently arched, apex obtuse, termen straight, oblique; bronzy* 
fuscous, sprinkled with dark fuscous, with suffused irregular 
leaden-grey striee, more distinct posteriorly, two of these 
enclosing ocellus ; costa strigulated with whitish; veins pos¬ 
teriorly dark-lined: cilia grey irrorated with whitish points, 
with three blackish-grey lines. Hindwings whitish-grey; cilia 
grey-whitish* 

N. Avar, : Port Darwin (Dodd); one specimen. It may be 
nbted that, in this genus, the hindwings of the 9 tend to be 
paler than those of the (f , which is contrary to the prevailing 
rule. 
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58. POLVCHROBIB RaG. 

Polyrhroxis Rag., Ann. 8oc. Ent. Fr. Ixiii., 

209 (1894).. type botrana . 

Syntotyga Low., Trans. Roy. Soc. S. 

Austr. xxv., 70 (1901). type pmmmetfiHn. 

Byrsoptera Low., Trans. Roy. Soc. S. 

Austr. xxv., 77 (1901). type xyli^tis. 

Antennae in cf ciliated. Palpi moderately long, porrected, 
second joint rough-scaled above and beneath. Thorax with 
crest. Forewings witS 7 separate, to terraen. Hind wings 
with 3, 4, 5 more or less remote, 6 and 7 connate or stalked. 

A genus of some extent, widely distributed in Asia, 
Europe, and Africa, probably of Indo-Malayan origin. 

360. P. botrana Schiff. 

(Eudemit botrana Mevr., Proc. Linn. Soc. N. 8. Wales, 
1881, 649; Grapkolita parvulmui Walk., Cat. xxviii., 391;) 

Q.: Brisbane (Turner), Rosewood—N.S.W. : Sydney ; from 
March to September, and in November. Larva in spun shoots 
of the grape-vine, with which it has been introduced; occurs 
now commonly in Europe, Africa, and N. America. 

, 361. P. .vyMstis Low. 

(Bynoptera xylinti# Low., Trans. Roy, Soc. S. Austr. 1901, 
77.) 

Q. : Townsville (Dodd), Mackay, Cooktown (Lower); in 
November. Specimens rocolved from Mr, Dodd are stated to 
have been bred, but without particulars. 

362. P. tediftra , n.sp. 

cf. 11-13 mm. Head, palpi, and thorax ochreous-whitish, 
palpi subasoending, second joint more or less mixed with 
dark fuscous towards middle. Antennal ciliations 1, Fore¬ 
wings elongate, posteriorly dilated, costa gently arched, apex 
obtuse, termen straight, somewhat oblique; greyish-ochreous, 
groundcolour mostly obliterated by suffused subconfluent 
whitish striae rising from pairs of costal striguhe, costa dark 
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fuscous between these; basal patch strigulated with grey, 
outer edge obtusely angulated in middle, lower portion 
formed by an acute-triangular patch marked with dark 
fuscous sfcrigse; central fascia* greyish-ochreous more or 
less sprinkled and edged with dark fuscous, hardly 
oblique, somewhat curved, entire, outer edge with 
an acute projection at { and a long narrow projection 
below middle; a subtriangular greyish-ochreous spot mixed 
with dark fuscous on dorsum before torn us, round which are 
some indistinct pale leaden-metallic streaks representing 
ocellus; a greyish-ochreous streak more or less mixed with 
dark fuscous from costa at § to middle of termen, slender on 
upper third, rest dilated, preceded and followed by pale 
leaden-metallic strigae; a dark fuscous spot at apex ; cilia 
whitish, with dark fuscous basal line. HindwingB grey; cilia 
grey-whitish, with dark grey subbasal line. 

Q,: Cairns (Dodd), Brisbane, Gympie (Turner); from 
February to April, four specimens. This and the following 
species are nearly allied to the Indian P. epkippiaa Meyr. 

363. P. anconia } n.sp. 

C f. 12-14 mm. Head, palpi, and thorax ochreous-whitish, 
palpi porrected, second joint with a median spot of fuscous 
suffusion, thorax somewhat sprinkled with fuscous. Antennae 
serrulate, simple. Forewings elongate-triangular, costa 
moderately arched, apex obtuse, termen straight, somewhat 
oblique; light greyish-ochreous; costa dark fuscous, with 
pairs of whitish strigul* whence arise subconfluent glossy 
oebreout-whitiah striae obliterating nearly all groundcolour; 
markings more or less suffused with deeper ochreous and 
sprinkled or strigulated with dark fuscous; a moderate basal 
patch, its outer edge obtusely angulated in middle, with a 
more or less marked prominence above this, and sinuate 
inwards on lower half; central fascia interrupted below 
middle, upper half rather narrow, oblique, its posterior edge 
obtusely angulated in middle and with a narrow rather 
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strong prominence at extremity, lower portion forming a 
blotch extending nearly along posterior half of dorsum, its 
upper aide angularly emarginate and two upper angles pro- 
jecting; a streak from | of costa to middle of termen, upper 
half very slender, lower dilated ; two strigse from costa to 
termen above this, first leaden-metallic on lower half; a 
small apical spot; indications of leaden-metallic strigae about 
ocellus: cilia ochreous-whitish, with two fuscous shades 
becoming dark fuscous at apex and obsolete towards tornus, 
Hindwings grey; cilia grey-whitish, with grey basal shade. 

Q. *. Brisbane, Toowoomba (Turner); in March and April, 
five specimens. 

364. P. psatnmetalia Low. 

(Syntozyga psammetalla Low,, Trans. Roy. Soc. S. Austr. 
1901, 70.) ^ 

Q.. Townsville (Dodd), Duaringa (Barnard), Cooktown 
(Lower); in December and January. 

59. Lobssia Gu6n. 

Lobe&ia Guen,, Eur. Jdicr. Ind. 59 (1845).,. type 
Lorntisehiza Low., Trans. Roy. Soc. S. 

Austr. xxv., 68 (1901). type phytophara. 

Antenmein cf simple. Palpi moderate, porrected, second 
joint with rough projecting scales above and beneath, ter* 
minal joint short. Thordx with bifid drest. Forewings with 
7 separate, to termen, 8 and 9 approximated, 10 and 11 
approximated. Hindwings with 3 and 4 closely approximated 
at base, 5 approximated, 6 and 7 closely approximated 
towards base. 

A very small genus, but represented in Europe, Asia, and 
Africa, as well as Australia, by nearly allied species. 

365. L, physophora Low. 

(Lomaschiza phpsophora Low., Trans. Roy. Soc. 8. Austr. 
1901, 69.) 

Q.: Townsville (Dodd), Cooktown, Mackay (Lower); in 
June and July. 
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60. Stkriphotis, n.g. 

Antennae in cf simple. Palpi moderate, porrected, second 
joint with projecting scales a^ove and beneath, terminal 
joint short. Thorax with bifid crest. Forewings with 7 and 
8 in cf stalked, in 9 approximated at base, 7 to termen, 9 
closely approximated, 10 nearer 11 than 9. Hind wings with 
3 and 4 connate, 5 absent, 6 and 7 stalked. 

Type 8. peltopkora Meyr. 

366. 8. peltopkora , n.sp. 

cf $ . 12-13 mm. Head light fuscous. Palpi fuscous mixed 
with dark fuscous, tip whitish. Thorax light fuscous sprinkled 
with white, anteriorly and posteriorly mixed with dark fus¬ 
cous and blackish. Forewings elongate, posteriorly dilated, 
costa hardly arched, apex obtuse, termen slightly rounded, 
somewhat oblique : whitish-fuscous with bluish-violet irides¬ 
cence, with some scattered dark fuscous strigulae; costa and 
dorsum strigulated with dark fuscous, costa with pairs of 
whitish strigulae: markings brown partially edged and marked 
with black; a narrow basal fascia, widest on dorsum; a 
straight slightly oblique transverse streak about hardly 
reaching dorsum, less developed in cf ; central fascia well- 
marked, little oblique, moderate, narrowed towards costa, 
posterior edge prominent or angulated in middle ; a small spot 
on coBta at and one at apex; a rounded blotch before ter- u 
men in middle, connected with middle of termen, and with 
a suffused striga or undefined branch running to tornus: cilia 
fuscous with dbscure indications of violet-whitish bars. Hind- 
wings fUBcou®, thinly scaled towards base, darker posteriorly 
and on veins; cilia whitish-fuscous, with fuscous subbasal line. 

Q.; Brisbane (Turner); from January to March, three specimens. 

367. 8. etitrvmm Walk. 

{Grapholita tmirmmm Walk., Cat xxviii., 392.) 

9- 16 mm. Head, palpi, and thorax fuscous, thorax dor- 
sally suffused with dark fuscous. Forewings elongate, pos¬ 
teriorly dilated, costa hardly arched, apex obtuse, termen 
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slightly rounded, somewhat oblique; pale fuscous, with scat¬ 
tered dark fuscous scales and strigulae; costa and dorsum 
shortly strigulated wth dark fuscous; basal patch slightly 
darker, forming a suffused dark fuscous spot on dorsum 
towards base, outer edge angulated near costa; a strongly 
curved anteriorly convex blackish-fuscous streak rising from 
dorsum beyond middle, extending $ across wing, its extremity 
strongly curved over posteriorly ; a small slightly darker spot 
on middle of costa; a Iaege fuscous apical patch, becoming 
darker fuscous anteriorly, its edge running from § of costa to 
torn us, including two pairs of whitish costal strigulse, a 
whitish dot on ter men above middle, and some indistinct pale 
marking towards apex: cilia rather dark fuscous, with rows 
of whitish points. Hindwings rather dark fuscous, thinly 
scaled towards haw, darker posteriorly; cilia whitish-fuscous, 
with darker subbasal line. 

Q.: Brisbane (Lucas); one specimen. Walker’s type was 
from the same district. 

61. Proschistis Meyr, 

Promkisti# Meyr., Journ. Bomb. Nat. Hist. Hoc. 

xvii., 7.31(1907). type zalmfa. 

Antennne in c f ciliated. Palpi moderate, porrected, second 
joint with rough projecting scales above and beneath, termi¬ 
nal joint moderate. Thorax with small crest. Forewings 
with 7 and 8 separate, 7 to termen. Hindwings with 3, 4, 5 
approximated at base, 6 and 7 approximated towards base. 

Represented at present by several Indian species, 

368. P. aetata, n.sp. 

(f 9' 17-24 mm. Head and thorax ochreous-brownish or 
pale ochreous. Palpi pale ochreous, second joint with three 
small dark fuscous spots. Antennal ciliations in rf Fore¬ 
wings moderate, rather dilated posteriorly, costa moderately 
arched, apex obtuse, termen slightly sinuate, vertical; fer- 
ruginous-ochreous-brown, usually paler towards costa anteri¬ 
orly, in $ sometimes suffused with pale ochreous on basal 
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half; costal edge dark fuscous with pairs of pale ochreous 
strigul® on anterior half and whitish strigulae on posterior 
half; a rather narrow fascia deeper ferruginous-brown 
suffusion, posterior edge sharply defined, white-margined, 
running from middle of costa to dorsum near tornus, followed 
by a broad band of whitish suffusion ; an irregular elongate 
ferruginous-brown patch lying between this and an oblique 
leaden-metallic stria from costa, resting on middle of termen ; 
ocellus small, whitish, obscurely edged with pale silvery- 
metallic, and marked with three short brown dashes mixed 
with dark fuscous; apex dark ferruginous-brown: cilia 
oehreouH-whitish, more ochreous-tinged posteriorly, above apex 
dark fuscous, in middle of termen with a brown bar. Hind- 
wings grey, obscurely darker-strigulated posteriorly; cilia whitish- 
grey, with subbasal line. 

Solomon Is. : Choiseul, Isabel I. (Meek); nine specimens. 

62. Anathamna, n,g. 

Antennae in c f simple. Palpi moderate, porrected, second 
joint rough-scaled above and beneath, terminal joint short or 
moderate. Thorax with small crest. Forewings with 7 and 
8 stalked, 7 to termen. Hindwings with 3, 4, 6 approximated 
at base, 6 and 7 closely approximated towards base. 
w Typo A. oatracitu Meyr. This genus is undoubtedly in itB 
right position here, but the peculiar form of wing gives a 
superficial resemblance to some of the typical Tortricidw, 
which is supported to some extent by the colouring. 

869. A< plana, n.sp. 

cf 9. 16-19 mm. Head and thorax brownish-ochreous. 
Palpi whitish-yellowish, second joint suffused with pale violet- 
fusoous towards apex. Forewings oblong, costa anteriorly 
moderately, posteriorly slightly arched, apex obtuse, termen 
hardly sinuate, vertical; brownish-ochreous, with faint lilac 
reflections; costa obliquely strigulated with dark fuscous and 
ockreous-whitish; lower half of an oblique central fascia 
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represented by slightly darker brownish suffusion; a slightly 
darker very oblique streak edged with ochreoue-whitish from 
costa beyond middle to termen above middle, where it forms 
a small dark fuficous spot: cilia pale ochreous. Hind wings 
rather dark grey; cilia grey-whitish, basal half grey, 

N. Aust. : Port Darwin (Dodd); three specimens. Very 
close to A. astracUis, but certainly distinct by the different 
shape of wing, the costa being less arched anteriorly, and 
slightly arched instead of sinuate posteriorly; further the face 
is not darker than the head, and the palpi are much paler- 
coloured. 


370. J. oMfraciti*, n.np. 

cf 9. 16-18 mm. Head and thorax brown, face darker. 
Palpi dark iridescent violet-fuscous, whitish towards base 
beneath, second joint with median spot in cf yellowish, in $ 
ochreous-whitish, terminal joint whitish towards apex. Fore¬ 
wings oblong, costa anteriorly strongly arched, posteriorly 
slightly sinuate, apex obtuse, termen slightly sinuate, vertical$ 
brownish-ochreous, more or less suffused with brownish on 
dorsal half; costa dark fuscous obliquely strigulated with 
whitish-ochrfcous; some undefined fuscous suffusion towards 
dorsum before middle, and an undefined transverse blotch of 
fuscous suffusion resting on dorsum about |; apical area 
ochreous-brownish, crossed by two very oblique pale partially 
leaden-metallic striae from costa, between which is a small 
darker brown spot on termen above middle: cilia pale 
ochreous, towards tips whitish. Hindwings dark grey; cilia 
ochreous-whitish, suffused with grey towards base. 

New Guinea : Sudest I. (Meek); five specimens. 

371. A. syringiat, n.sp. 

9 . 20 mm. Head and thorax pale ochreous. Palpi whitish - 
ochreous, second joint with a fuscous bar. Forewings oblong, 
costa anteriorly strongly arched, posteriorly slightly sinuate, 
apex obtuse, termen faintly sinuate, vertical; light brownish, 
suffusedly mixed with whitish-ochreous; costal edge dark 
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fuscous obliquely strigulated with ochreona* whitish, with a 
brown subcostal streak from before middle to near apex; a 
brown median streak from base to near termen, anteriorly 
rather sinuate upwards, beneath prominent beyond middle; 
a broad brown dorsal streak from base to near tornus, nar¬ 
rowed posteriorly, upper edge somewhat prominent in middle; 
a curved brown streak from beneath costa at f to middle of 
termen ; a small brown elongate spot above tornus: cilia pale 
ochreous, towards tips whitish. Hind wings fuscous; cilia pale 
ochreous, outer half ochreous-whitish. 

Solomon Is. : Choiseul (Meek); one specimen. 

63. Helictophanes Meyr. 

Helictophanes Meyr., Proc. Linn. Soc. N. 8. 

Wales, 1881, 637 . type uberana. 

Antennae in ciliated. Palpi moderate, porrected, second 
joint with rough projecting hairs above and beneath, terminal 
joint moderate. Thorax with bifid crest. Forewinge with 7 
and 8 separate, 7 to costa. Hindwings with 3 and 4 stalked, 
5 approximated at base, 6 and 7 stalked. 

Now restricted to the single species. 

32. H. uberana Meyr. 

(Edictophaneg uberana Meyr., Proc. Linn. Soc. N. S. 

Wes, 1881, 639.) 

N.S.W;: Sydney; from August to December. 


64. Argyroplooe Hb. 

Atgyroploce Hb. f Vera. 379 (1826).type arbutclla. 

Penthirfa Tr*, Schftiett. Euf. vii., 227 (1829)...type mUedla. 
Antithesia Steph., Cat. Brit. Ins. 172 (1829)...type eorticana. 
Ttmmlopha Low., Trans. Boy. Soc, S. Austr. 

1901, 72.type wow/im, 

Sorolopha, Low., Trans. Roy. Soc, S. Austr. 

1901, 73 . type epehthma. 

Amnthothyftpoda Low., Trans. Roy. Soc. S. 

Austr. 1908, 319,,. type diodes 
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Antennae in <f simple or shortly ciliated. Palpi moderate, 
porrected or more or less ascending, second joint with more 
or leas projecting scales above and beneath, terminal joint 
short or moderate. Thorax with posterior crest. Forewings 
with 7 and 8 separate, 7 to termen, Hind wings with 3 and 4 
connate or seldom stalked, 6 approximated at base, 6 and 7 
closely approximated towards base. 

The genus is a very large one, but especially characteristic of 
the northern hemisphere?; it*is hardly represented in the true 
Australian fauna (only by the two quite peculiar species A. 
endophcuja and A (jonomehi), but forms a prominent feature in 
the Indo-Malayan element which enters by way of Northern 
Queensland. The males of many species show curious folds and 
lobes in the bind wings, or tufts on the posterior legs. There is 
an extensive array of further generic synonyms, which need not 
be quoted here. 


373. A. iridoHoma, n.sp. 

< J. 14-16 mm. Head, palpi, and thorax light pinkish-fuscous 
sprinkled with whitish Abdomen dorsally with long pale greyish- 
ochreous hairs, with very large anal tuft of pale greyish-ochreous 
hairs with violet-purplish iridescence. Posterior tibia? and basal 
portion of tarsi with dense expansible brush above of very long 
whitish-ochreous hairs somewhat mixed with dark fuscous. Fore¬ 
wings triangular, costa gently arched, apex rounded-obtuse, 
termen hardly sinuate, rather oblique; light brownish closely 
irrorated with ochreous-whitish, with lilac iridescence; some 
scattered dots or etrigula* of blackish-fuscous scales, arranged 
in irregular transverse series, or sometimes disc largely suffused 
with rather dark fuscous; a small triangular blackish-fuscous spot 
on dorsum liefore tornus : cilia pinkish-fuscous sprinkled with 
whitish. Hind wings reduced, narrower than fore wings, above 
with subdorsal ridge terminating in a glandular swelling, beneath 
with dorsum recurved and enclosing dense tuft of hairs towards 
tornus; purplish-fuscous, becoming darker towards dorsum; cilia 
light grey. 



RV E. MEYliK'K 


26 ft 


Q.; Brisbane (Turner); in - December, two specimens. Much 
smaller than A. ilfepida, forewings shorter and relatively broader*, 
the glandular swelling near tomus of hind wings is a peculiar 
structural character. ' 

374. A ilhpida Butt. 

(Term ilhpida liutl., Trans. Ent. Boc, Lond 1882, 42; Aro- 
trophom ombrwhlta Low., Proc. Linn. Boc. N. S. Wales 1898, 48; 
Cryptophhhia carpopkmja Wals., Ind. Mus. Not. iv\, 106, pi. vii.,1), 

N. Aust.: Port Darwin (Blecser) — Q,: Townsville (Dodd), 
Duaringa {Barnard), Brisbane (Turner), Toowooinlwi N.S.W.: 
Richmond R. (Lyell); in June, August, November, December, 
and March, probably most of the year, Larva in pods of Acacia 
and Ctusia, The species occurs w idely in India, Ceylon, S. Africa, 
and the Hawaiian Islands, but has probably been introduced with 
its foodplants; its home may be India. 

375. A. zelantha } n.sp. 

9* 16 mm. Head, palpi, and thorax deep ferruginous, palpi 
aub&seeuding. Forewings moderate, posteriorly dilated, costa 
moderately arched, apex rounded-obtuse, termen rounded, little 
oblique; deep ferruginous-red; costa suffusedly ntrigu lated with 
blackish; markings glossy blue-leaden, rising from pairs of minute 
whitish costal strigulsei; a spot-on costa towards base; a fascia 
before middle, dilated on dorsum; a narrow iiregular fascia from 
$ of costa to tom us, dilated on tomus, connected by a bar from 
below middle with preceding fascia on dorsum; two confluent 
streaks from costa posteriorly to termen beneath apex ; cilia 
ferruginous-red, on upper part of termen with three pale bluish 
bars, on tomus mixed with dark fuscous. Hit id wings dark fus¬ 
cous, anteriorly fulvous-tinged; cilia pale fulvous-fuscous, with 
darker sub'jasal line 

Solomok Is.; Choiseul (Meek); one specimen A very distinct 
and handsome species; although conveniently described as above, 
the ferruginous-red colouring really forms the usual basal patch 
and central fascia, 

376. A . immanis Meyr. 

(Carpocap$a immanis Meyr., Trans, Ent. Boc. Lond. 1886, 275), 

Fiji (Lucas), No further examples seen. 

m 
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377. A . pachnorfct*, n.sp. 

J. 1 9-23 mm. Head and thorax dark fuscous mixed with 
brownish, forehead sometimes marked with ochreous, shoulders 
with indigo-blue reflections. Palpi porrected, yellowish, spotted 
with indigo-blackish. Forewings moderately broad, posteriorly 
dilated, costa slightly arched, faintly sinuate in middle, apex 
obtuse, termen rounded, somewhat oblique; rather dark fuscous, 
costa tinged with crimson; basal patch irregularly suffused with 
blackish-fuscous and spotted with leaden-metallic, outer edge 
curved, followed by two subconfluent striw of rough leaden- 
metallic scales; central fascia broad, undefined, formed of irregular 
blackish-fuscous suffusion strewn with spots of rough leaden- 
metallic scales, and marked with two or three abort oehreous- 
whitiah dashes above middle; costa posteriorly with several small 
blackish-fuscous spots, edge oehreous-whitish \>etween these; an 
irregular rough leaden-metallic oblique stria towards apex, two or 
three leaden-metallic dots and blackish-fuscous striguluo above it, 
a blackish-fuscous streak beneath it from near costa to middle of 
termen, and a double rough leaden-metallic streak marking poste¬ 
rior edge of ocellus : cilia leaden-fuscous mixed with blackish- 
fuscous. Hind wings dark fuscous; cilia whitish, with dark 
fuscous subbqaal line. 

Solomon Is.: New Georgia, Isabel I. (Meek) -~Nrw Guinea : 
Fergusson I, (Meek); in December, three specimens. The 
roughened leaden-metallic markings are a peculiar feature. 

378. A. mwota, n.sp. 

g. 18-19 mm. Head and thorax light greyish-ochreous, some¬ 
what spotted with dark fuscous. Palpi porrected, pale ochreous, 
spotted with dark fuscous. Abdomen rather elongate. Posterior 
tibias clothed with dense pale ochreous scales. Forewings mode¬ 
rate, posteriorly dilated, costa slightly arched, sinuate in middle, 
apex obtuse, termen hardly sinuate, somewhat oblique; 7 and 8 
closely approximated near base; pale ochreous or whitish-fuscous, 
partially brow nisi n tinged, somewhat strigulated with fuscous or 
brownish; some dark fuscous strigulation towards base, and 
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towards dorsum before middle; costa spotted with blackish, with 
a larger flat ten tub triangular black-brown spot in middle; an 
irregular patch of blackish irroration in disc at $ : cilia pale 
ochmms mixed with brownish'and sprinkled with whitish. 
Hind wings with subdorsal fold; fuscous; cilia light fuscous, with 
darker subbasal line 

Solomon Is.: Bougainville (Meek)—N kw Guinea: Aru Is, 
(Doherty); in October, two specimens. 

379. A . para*fima y n.sp, 

19 mm. Head }>ale ochreous, crown tinged with fuscous. 
Palpi porrected, octireous-yellowish, base of joints and a subapieal 
bar of second joint blackish. Thorax pale ochreous, suffused with 
fuscous except shoulders and jawterior extremity. Fore wings 
elongate, moderate, posteriorly dilated, costa moderately arched, 
faintly sinuate in middle and rather prominent at f, apex very 
obtuse, termen almost straight, vertical; light brownish ochreous, 
partially sprinkled with ferruginous; a blotch of irregular pur¬ 
plish-fuscous marbling occupying dorsal f of wing from base to 
tornus, margins of cell partially marked with blackish and ferru¬ 
ginous scales, costal area above this sprinkled and strigulated 
with fuscous and dark fuscous; a small flattened-tribingular dark 
fuscous spot on middle of costa: two purpUsh-leaden-'fuscous 
oblique transverse streaks posteriorly, and between these a curvet! 
dark fuscous streak running to termen below middle, between 
Hjpex of which and costal median spot are two blackish dashes on 
veins; three small suffused blackish spots on costa towards apex, 
beneath which is some coppery-purplish suflbsion: cilia ochreous- 
yellowish, indistinctly barred with dark fusoous. Hind wings 
rather jlark fuscous; cilia whitish-grey, with darker grey subbasal 
shade. 

Solomon Is;: Choisoul (Meek); one specimen. Differs from the 
preceding in form of wing as well as in markings. 

380. A, $phfcroco8m<ma Meyr. 

{ArUtihtiia spfuvmcosmana Meyr., Proc. Linn. Soc. N, 8. Wales, 
1881, 642). 

N.S.W.: Richmond River (Masters). No further examples 
seen. 
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381. A . placida t n.sp. 

£9. 17-19 mm Head and thorax brown mixed with darker* 
sometimes tinged with ochreous or reddish. Palpi ascending, 
white, suffusedly spotted with red-brownish. Posterior tibite iu 
£ densely tufted above with long white hairs. Forewings mode¬ 
rate, broadly dilated posteriorly, costa moderately arched, some¬ 
what bent beyond middle, apex obtuse, termeu almost straight, 
vertical; in £ brownish-ocbreous, in 9 brown; in basal patch 
ochreuus-brown except towards costa, its edge angulated alx>ve 
middle, central fascia fofming a brown costal spot and larger 
transverse dorsal blotch, latter suffusedly confluent with a trian¬ 
gular pnetornal spot, in 9 these markings rather darker reddish- 
fuscous but obscured by a general reddish-fuscous suffusion which 
extends from base to their posterior edge; a suffused triangular 
brown or reddish-fuscous apical blotch, enclosing two oblique 
leaden-metallic stria* before apex ; cilia redSish-ochreous or red¬ 
dish-fuscous mixed with leaden-grey, in paler on tornus, 
Hindwings rather dark grey; cilia grey-whitish or pal© grey, 
sometimes reddish tinged, with dark grey subbasal line. 

Q.: Brisbane (Turner); in August, September, January, and 
April, four specimens. 

, 382. A, lamyra, n.sp. 

$.17-18 mm ; 9.14-15 mm. Head and thorax violet-grey more or 
less spotted with flesh-colour. Palpi porrected, oehreous-yellow, 
spotted with dark fuscous. Abdomen in $ elongate. Posterior 
tibiae in $ with very long expansible tuft of grey hairs, cox© 
with small expansible tuft of white scales. Forewings elongate- 
triangular, narrow at base, in $ greatly, in 9 moderately dilated 
posteriorly, costa faintly Binuate in middle, arched posteriorly, 
more strongly in $, apex very obtuse, temten nearly straight, 
vertical; light crimson-rose, with some scattered blackish striguhe; 
basal patch blackish except along costa, edged with yellowish and 
then with blue-leaden-metallic strife beneath costa and posteriorly, 
in upper part of disc irregularly streaked with oehreous-yellow, 
near base with one or two violet-blue spots, marginal blue- 
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leaden stria doubled on lower portion; central fascia indicated 
by irregular blackish longitudinal markings edged posteriorly by 
a curved series of oval leaden-metallic spots, one above middle 
produced anteriorly into an elongate streak and edged with 
yellowish; four elongate blackish marks on costa posteriorly, last 
apical; an oblique leaden-metallic striga towards apex, and an 
irregular blackish streak beneath this; a series of four subcon¬ 
fluent leaden-metallie spots before lower portion of termen : cilia 
pale pinkish-grey, with several darker leaden-grey bars, tips 
whitish. Hind wings in $ very narrow, dorsal area separated to 
form a long pointed and thickened scaled lobe from base, with 
some long Itasal hairs and clothed with hairs beneath, tornal 
angle of remainder produced into a strong rounded-obtuse pro¬ 
minence with a strong indentation before it and a deep excavation 
beyond it, in 9 wing smaller than usual, narrower than forewiugs; 
dark grey, towards base thinly scaled and in subhyaline; cilia 
whitish, with grey basal line, 

New Guinea : Woodlark I., Budest I. (Meek); six specimens. 

* 

383. A, erotiaa Meyr. 

(PlatyjMplm zrotias Meyr., J ourn. Bomb. Nat. Hist. Boc. 1905^ 
585). 

$9. 13-10 nun. Fore wings rather short-triangular, brown 
suffused with rosy-crimson especially on margins, strigulatod with 
dark fuscous and strewn with spots of raised leaden scales; a 
small whitish-oohreoua discal spot at §. Hind wings dark fuscous, 
in £ with subdorsal groove and curled tornal cilia, 

N*Av Guinea : Kei Is. — Timor: Dilli (Doherty); in February 
and May. Also occurs in India and Ceylon. 

384. A, inode*, n.sp, 

9- 18 mm. Head and thorax reddish-brown irregularly mixed 
with ochreous-whitish. Palpi subascending, ochreous-whitish, 
spotted with reddish brown and blackish. Forewings broad, 
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costa strongly arched, apex very obtuse, termen slightly rounded* 
rather prominent; pale brownish flesh-colour irregularly singu¬ 
la ted throughout with blue-)t^aden-nietallie, with a few scattered 
dark fuscous strigulse; markings formed by an irregular inter¬ 
mixture of whitish-ochreous, brown, and black marks, very unde¬ 
fined and irregular; basal patch with outer edge oblique; central 
fascia moderate, oblique, becoming broad downwards, including a 
small round ochreous-whitish spot within its posterior edge in 
middle; a streak from beneatj) costa at £ to middle of termen, 
above which is a blue-leaden stria : cilia whitish-ochreous, on 
upper half of termen barret! with bluish grey, beneath tornua with 
a dark grey spot. Hind wings dark fuscous; cilia whitish, barred 
with grey, with dark grey basal line. 

New Guinea : Woodlark I. (Meek); one specimen. 

385. A. tfcaristt8 } n.sp. 

17 mm. Head dark fuscous spotted with whitish, lower' 
half of face whitish. Palpi short, porrected, white spotted with 
dark fuscous. Thorax white irregularly marked with dark fus¬ 
cous, with a few reddish scales. Posterior tibia? and basal joint 
of tarsi densely tufted above with long white scales. Forewings 
moderately broad, posteriorly dilated, costa geutly arched, apex 
rounded-obtuse, termen almost straight, little oblique; rather dark 
fuscous; basal half almost wholly covered with suffused white 
striae except a small round spot beneath costa towards base and 
a larger «j>ot on costa beyond it; posterior half of costa with five 
pairs of white strigulw; an undefined discui patch beyond middle 
auffusedly mixed with blackish, followed by two subconfluent 
oblique purplish-leaden striee terminating in ocellus, with some 
scattered dark red scales round them; (wellus very broadly edged 
with leaden-metallic mixed with whitish, and bisected by a 
similar horizontal bar; two or three oblique confluent leaden- 
metallic whitish-mixed striae across apex, extreme apex dark 
brown-rod : cilia grey irrorated with white, with brown-reddish 
basal line* Hindwings with subdorsal fold clothed with hairs; 
dark grey; cilia white with dark grey subbasal line. 

New Guinea ; Woodlark I, (Meek); one specimen. 
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386. A. ergasima, n.sp. 

(J. 15 mm. Head and thorax ochreous-whitish irregularly 
mixed with fuscous and dark fuscous. Palpi short, porreeted, 
ochreous-whitish suffusadly spotted with dark fuscous. Posterior 
tibite above with long expansible tuft of white hairs. Fovewings 
moderate, posteriorly dilated, costa gently arched, apex obtuse, 
termen slightly rounded, hardly oblique; fuscous-whitish, with 
scattered grey, greenish-fuscous, and blackish strigulae; basal 
patch strigulated with blackish and partially suffused with 
greenish-fuscous, especially on a costal posterior spot, outer edge 
obtusely angulated in middle; central fascia broad, very irregular- 
edged, greenish-fuscous, sprinkled with blackish, not reaching 
dorsum; irregular similarly-coloured costal patch beyond and 
almost confluent with this, connected with middle of termen by 
an irregular streak; ocellus elongate, mixed with greenish-fuscous 
and blackish irroration, edged with broad violet-whitish streaks 
mixed with pale leaden-metal lie : cilia fuscous suffusedly barred 
with rather dark grey. Hind wings with subdorsal groove and 
dorsum clothed with long hairs, toruus forming a strong angular 
prominence; dark fuscous, rather thinly scaled anteriorly; cilia 
whitish-fuscous, with dark fuscous sublmsal shade. 

New Guinea : Woodlark J, (Meek); one specimen. Readily 
distinguished from species of similar appearance by the angular 
tornal prominence of hind wings. 

387. A. mplectra Low. 

(Tortrix euphetrq Low., Trans. Roy. 8oc. 8. Austr. 1008, 322). 

16 mm. Head and thorax whitish-ochreuus suffused with 
light pinki ih-fuscous, transversely banned with dark fuscous irro¬ 
ration (two bars on head, two on thorax, posterior of these not 
crossing patagia). Palpi subasoending. Posterior tibia* without 
tufts. Porewings moderate, rather dilated, costa gently arched, 
apex obtuse, termen rounded, somewhat oblique; whitish-oohreous, 
irregularly sprinkled and strigulated with dark grey; basal patch 
suffused with pale brownish, outer edge hardly curved; space 
between this and central fascia more ochreous-whitish, suffused 
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with grey towards dorsum; central fascia brown irregularly 
marked with black, hardly oblique, narrow on costa and dorsal 
third, irregularly dilated posteriorly in disc, upper portion con¬ 
fluent with a patch of dark grey suffusion beneath costa following 
it and two small dark fuscous costal spots to form a conspicuous 
dark blotch; an erect brown tomal spot; a ring-shaped brown 
mark towards termen, connected by a bar with middle of termen; 
a small and blackish spot on costa near apex, and one at apex: 
cilia red-brown sprinkled with whitish and barred with dark grey. 
Hind wings rather dark fuscous; cilia fuscous-whitish, with dark 
fuscous subbasal line, and grey apical bar. 

Q.: Cooktown (Mock), Brisbane (Lower); two specimens, in¬ 
cluding the type. 

388. A. kelicnna Meyr, 

(Penthina helicana Meyr., Proc. Linn. 8oc..N. 8. Wales, 1881, 
645). 

Q.; Duaririga (Barnard), Rosewood —N.S.W.; Richmond R. 
(Masters), Newcastle and Bulli; in September and October. The 
posterior tibiae of $ are rough-scaled above. 

389. A. operom , n.sp. 

J. 19-23 mm. Head, palpi, and thorax fuscous, palpi porreoted. 
Forewings elongate, moderate, posteriorly hardly dilated, costa 
moderately arched, apex obtuse, termen almost straight, vertical; 
light iridescent violet-fuscous; costa suffused with light brown 
on anterior half; a hardly oblique rather narrow brown fascia 
beyond middle, anteriorly suffused, posterior edge defined, augu- 
lated near costa and below middle, concave between these; poste¬ 
rior half of costa with four pairs of ochreous-whitish strigulie, 
brown between these; a round violet-brown blotch towards termen 
above middle, anteriorly entered by a projecting bar of ground¬ 
colour, posteriorly connected by a bar with termen below middle; 
some tine scattered black dashes on veins posteriorly : cilia dark 
violet-fuscous irrorated with whitish, Hind wings dark fuscous, 
lighter anteriorly; cilia whitish-fuscous, with dark fuscous sub- 
basal shade 

New Guinea : Woodlark I, (Meek); two specimens. 
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390. A. cydotoma Low. 

(Sorolopkn cydotoma Low., Trans. Roy. Soe. 8 Austr. 1901, 74). 

Abdomen in £ with dorsal tuft of pale yellowish scales towards 
base, and with hsme yellowish scales dorsally throughout, on sides 
with very large expansible tufts of long pale fuscous hairs from 
near base Posterior tibiae yellowish on sides, in $ with dense 
expansible brush of whitish hairs above. Hind wings (described 
by Lower as golden-ochreous) dark fuscous, lighter anteriorly, on 
undersurface suffused with ochreous-yollow anteriorly, 

Q.: Cairns, Townsville (Dodd); in November, and from Feb¬ 
ruary to April. 

391. A. momica Low. 

(Tcmnolopka mosaica Low,, Trans. Roy. 8oc. 8. Austr. 1901, 72). 

N, Aust.: Port Darwin —Q.; Townsville (Dodd>; in January. 
Common also in India, Ceylon, and Siam, 

392. A. mesarotra , n.sp 

$ 15-17 mm. Head whitish, crown somewhat mixed with 
grey, face with a blackish bar Palpi porrectcd, whitish, second 
joint with three blackish spots.*" Thorax ochreous-whitish, mostly 
suffused with fuscous and dark fuscous except shoulders. Fore- 
wings moderate, posteriorly dilated, costa moderately arched, 
apex obtuse, termen hardly sinuate, scarcely oblique; pa)e grayish- 
oehreous, tips of scales silvery-whitish; markings olive-brownish, 
mixed and sfcrigulated with black, margined with whitish-oehreous; 
costa slightly reddish-tinged, with some scatte^d dark fuacous 
striguise; basal patch represented by a longitudinal streak above 
middle and a triangular patch occupying basal third of dorsum; 
central fascia irregular, broad, not oblique, postmedian, interrupted 
Wow middle, and with posterior edge very deeply indented 
above middle, forming an acute projection between these; an 
irregular conical pwefcornal spot representing ocellus; a downward- 
oblique elongate mark terminating in middle of termen; a small 
daidc fuscous apical spot: cilia fuscous sprinkled with whitish, 
with dark fuscous basal line, on tornus suffused with ochreous- 
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whitish. Hind wings dark grey, thinly scaled anteriorly; cilia 
fuscous, with dark fuscous subbasal line. 

Solomon Is.: Choiseul (Meek); two specimens. 

393. A . batrazhoden, n.sp. 

$ 18-19 mm Head and thorax pale nchreous. Palpi por- 
rected, oehmms-whitish, with two or three dark fuscous spots. 
Forewings moderate, posteriorly dilated, costa moderately arched, 
apex obtuse, ter men slightly sinuate, vertical; whitish-ochreous; 
costa obliquely strigulated* with dark fuscous; basal patch and 
dorsal lialf of wing to termen sometimes suffused with light 
brown; a short oblique dark brown streak from costa at £ 
margining basal patch, connected by a more or less indistinct 
streak of fuscous suffusion with an irregular patch of brown or 
fuscous suffusion on dorsum towards tornus; a small dark brown 
oblique spot on middle of costa; a rounded or rather elongate 
brown spot in disc at f; a downward-oblique brown or dark 
fuscous streak terminating in middle of termen, upper part some¬ 
times expanded into a patch of dark suffusion; a small dark 
brown apical spot edged with whitish in front and behind; ocellus 
sometimes containing two rather dark fuscous dashes : cilia pale 
ochreous-brownisb, on upper half of termen paler or oehreous- 
whitish. Hind wings rather dark fuscous; cilia ochreous-whitish, 
with fuscous subbasal shade. 

Solomon Is.: Treasury I (Meek) New Guinea ; Sudest I., 
8 t. Aignan I. (Meek) - Q.: Du&ringa (Barnard); five specimens. 

394. A . dmasticana Meyr. 

(Pmthina dowast/ienna' Meyr., Proc. Linn. 8oc. N. S. Wales, 
1881, 044). 

Q,: Duaringa (Barnard), Mt, Tambourine (Turner), Brisbane— 
Parramatta; from June to November. I have seen a 
variety in which the forewings are irregularly blotched with black. 

395. A. chiortodeltoi n.sp. 

<£. 15-10 mm. Head and palpi dark fuscous, palpi ascending. 
Thorax dark fuscous, more or less mixed with white posteriorly. 
Posterior tibia whitish-ochreous, shortly scaled above Forewings 
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elongate, posteriorly dilated, costa gently arched, apex obtuse, 
termeu straight, hardly oblique; brown, mixed with dark fuscous, 
with suffused leaden-metallic striie rising from oblique white 
costal strigulee; basal patch suffused with dark fuscous, extending 
on costa to }, on dorsal half limited by a semioval white blotch 
extending along dorsum from j to | and reaching half across 
wing; central fascia suffused with dark fuscous, irregular, rather 
narrow on costa, broad in upper part of disc, narrow towards 
dorsum and adjoining the white dorsal blotch; a subquadrate 
white torrml blotch, upper posterior angle sending a conical 
projection near termeu to near costa; cilia fuscous mixed with 
dark fuscous, with white tornal patch (imperfect). Hindwings 
with subdorsal fold, dorsal edge clothed with long hairs; fuscous; 
cilia fuscous-whitish, with fuscous subbasal shade 

Q.: Claims (Dodd), Geraldton (Turner); in October and Novem¬ 
ber, two specimens. 

306. A. aprobofa Meyr. 

(Eccopsi* aprobola Meyr., Trans. Enfc. Hoc. Lend. 1886, 275; 
Tetnnolopha metallota Low., Trans. Hoy. Hoc. 8. Austr. 1901, 7.3). 

Nkw Guinea : Trobriand I. (Meek) - Q.: Duaringa (Barnard), 
Cooktown (Lower)--T onoa Is.: fMatbew); from April to June. 
Also occurs commonly in India, Ceylon, and the Seychelles, 
probably attached to some cultivated tree ami introduced with it. 

p 397. A. trichograpta , n.sp. 

1243 mm. Head, palpi, and thorax fuscous; palpi por- 
reeted, with an obscure yellowish median spot more or less 
indicated. Posterior tibiee without tuft. Foiwings elongate, 
hardly diluted, costa gently arched, apex obtuse, termen almost 
straight, hardly oblique; brownish; costa wtrigulated with dai'k 
fuscous, with pairs of very fine white costal strigula?, especially 
four pairs towards middle; basal patch indicated by some darker 
strigulsB or suffusion, extending over f of wing, edged by a dark 
Stria aogulated above middle; an irregular suffused dark fuscous 
patch in disc beyond middle; ocellus obscurely edged with leaden- 
metallic, enclosing three or four black dots or minute dashes; 
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posterior part of costa and upper half of terraen suffused with 
dark fuscous, with a stronger white costal strigula before apex, 
whence an indistinct whitish stria runs to termen below middle : 
cilia brownish with rows of whitish points, on torn us paler, 
beneath torn us with a dark fuscous spot. Hind wings grey, thinly 
scaled, with a hyaline patch below cell from base to vein 2; veins 
and a suffused terminal fascia blackish; cilia fuscous, towards tips 
whitish, with dark fuscous subhasal line. 

Q,: Cairns (Dodd); in October, two specimens. Type in Coll. 
Lyell, cotype in Coll, Lower. 

398, A. ihyntas , n.sp. 

$5, 13-15 mm. Head brownish or red-brown, lower part of 
face in $ white. Palpi ascending, white, in $ suffused with 
yellow-brownish, base of all joints and a subapical band of second 
blackish. Thorax brownish or red-brown, variably marked or 
suffused with dark fuscous. Posterior tibiae without tuft. JJore- 
wings elongate, posteriorly slightly dilated, costa slightly arched, 
apex rounded-obtuse, tennen almost straight, vertical; red-brown, 
variably mixed with blackish and transversely strigulated with 
ochreous-whitish, sometimes almost wholly obscuring groundcolour; 
costa mostly blackish, with scattered oblique white strigulw, two 
subconfluent pairs usually forming a pale patch before middle; 
two white strigulm meeting at a right angle enclosing apex; 
ocellus subcouical, crossed by five black dashes, and enclosed 
anteriorly by two obscure leaden-metallic strigse edged with 
oebreous-white, and posteriorly by an irregular patch of leaden- 
metallic suffusion, upper portion of ocellus sometimes occupied by 
a suffused ochreous-whitish patch ; cilia red-brownish irrorated 
with ochreous-whito, usually spotted with blackish. Hindwings 
dark grey, thinly-scaled anteriorly; cilia grey-whitish, with dark 
grey subhasal shade. 

Nrw Guinea : St. Aignan L (Meek)—Q.: Cairns (Dodd); from 
September to December, seven specimens. 

399. A . phyllanthana Meyr. 

(AnUthesia phyllanthaiia Meyr., Proc. linn. 80 c. N. S, Wales, 
1881,641). 
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Q.: Brisbane (Turner) N.8.W.: Sydney; from December to 
April. Larva in rolled leaves of PhyUtmtku# Ferdinandi. 

400. A. chatmwcfr#, n.sp. 

13 mm. Head and thorax dark fuscous, face white. Palpi 
porrected, basal half dark fuscous, followed by a yellow bar, rest 
white. Posterior tibiie internally white. Forewings suboblong, 
costa rather strongly arched, apex almost rectangular, termen 
hardly sinuate, vertical; oehreous-white; basal patch dark fuscous, 
outer edge straight, rather oblique; costa from before middle to 
near apex with some dark fuscous strigulti?, lieneath which from 
middle is a yollow-ochreous streak; a broad dark fuscous terminal 
fascia, anterior edge slightly convex, running from £ of costa to 
| of dorsum, including a triangular dark leaden blotch on dorsum 
before fcornus, and two adjacent roundish brown-whitish spots 
extending over lower $ of ter men ; cilia whitish-ochroous, dark 
fuscous above apex and beneath tornus, with a dark fuscous dot 
below middle of tormen. Hind wings rather dark grey; cilia 
whitish-grey, with dark grey subbas&l line. 

Holomon Is.; Ohoiseul (Meek); one specimen. 

401. A. scambodes } n.sp, 

<J9* 10-11 mm. Head and thorax rather dark fuscous. Palpi , 
porrected, dark bluish-fustxius, base white beneath, second joint 
witlp'pale yellowish median spot, terminal joint yellow-whitish 
towards apex, in $ tinged with fulvous-orange. Apex of abdo¬ 
men white in <£, Posterior tibiae without tuft. Forewings 
elongate, slightly dilated, eosta gently arched, apex rounded- 
obtuse, termen rounded, rather oblique; dark bronzy-fuscous 
mixed witl* blackish and miffusediy strigulated with whitish; two 
pairs of white costal strigulie before middle; four white strigulse 
from costa posteriorly, beneath which is a curved orange stria 
almost reaching termen, margined beneath by a curved bluish* 
silvery-metallic stria from costa beyond middle to middle of 
termen, Warning orange at extremity; four subconfluent blue- 
leaden-metallic spots edged with fade yellowish forming posterior 
margin of a dark patch representing ocellus; apex hi 9 deep 
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ferruginous, in £ dark fuscous, with two bluo-leaden-mctallic 
strigee, first rising from last white costal strigula: cilia dark 
fuscous, mixed with bluish-leaden towards tornus, on middle of 
termen with two fine yellowish liars, tips paler. Hind wings with 
3 and 4 stalked; dark fuscous, in g thinly scaled except towards 
termen; cilia grey, with darker subbasal shade. 

Q.: Cairns (Dodd); in October and Novendier, three specimens. 

402. A. confer tana Walk. 

(Grapholita confertana*W alk , Cat. xxviii., 388; G. vuhjana ib. 
xxxv,, 1796)* 

13 18 mm. Head and thorax dark grey. Forewings 
rather dilated posteriorly, costa gently arched, termen faintly 
sinuate, vertical; dark fuscous, with irregular leuden-grey strife 
edged with whitish; costa with pairs of whitish strigulse; a 
blackish oblique transverse blotch from ddrsum tayoud middle, 
reaching more than half across wing, posteriorly whitish-edged; a 
slender ochreous yellow subcostal streak from beyond middle, to 
near apex, edged beneath by a blue-leaden-metallie stria; ocellus 
represented by an 8 shaped whitish mark edged with blackish 
and each half bisected by a black dash, margined anteriorly by a 
thick leaden-metallic whitish-edged streak, and posteriorly by 
three leaden-metallic whitish-edged spots. Hind wings dark grey, 
thinly scaled in disc and towards base, veins blackish; a terminal 
blackish fascia, broader towards apex. 

Nkw Guinea : Sudest I., Hariba I. (Meek) - Moluccas ; Ceram. 
Also from Ceylon. 

403, A mvdophaga , n.sp. 

14 mm. Head, palpi, and thorax dark fuscous, palpi por- 
rected. Abdomen ochreous-yellowish, anal tuft mixed with grey. 
Posterior tibia? clothed above with long pale yellow hairs. Fore¬ 
wings elongate-triangular, narrow anteriorly, costa almost straight, 
apex rounded, termen obliquely rounded; fuscous mixed with 
dark grey, on posterior half with some scattered ochreous-brown 
strigulse; costa spotted with blackish, on posterior half with 
whitish irroratkm on interspaces; some blackish strigulse indicat- 



OY K. KEYHICK, 


279 


ing central fascia; poster it»r area beyond this irrorated with 
whitish, except on a dark leaden-fuscous streak marked with black 
extending from | of costa to near terrnen in middle; cilia fuscous 
irrorated with white. Hindwings with dorsum clothed with long 
hairs; light ochreous-yellow, apex and terrnen narrowly fuscous; 
cilia whitish with grey subbasal line, on dorsum yellow, 

W. Aust.: Carnarvon; one specimen bred in November. Larva 
cylindrical, with scattered whitish hairs; flesh-colour, darker on 
back; head brown, Ruffusedly margined with blackish; segments 
2 and 3 rather broad ; feeds on pods of Acacia «p., eating the 
seeds and ejecting refuse through a hole, in October. 

404. A , yonomela Low. 

(Arotrophora gonomela Low., Proc. Linn. Hoe. N. S. Wales, 

1899,94). 

Posterior tibim in £ hairy above. Forewings narrower ante¬ 
riorly than usual, costa almost straight; dark grey, irregularly 
sprinkled with whitish ami brownish, and strigulated with 
blackish; a blackish transverse streak at j, angulated in disc; a 
suffused white discal dot at J : cilia with lighter and darker bars. 
Hindwings fuscous; dorsum in clothed with long hairs. 

8 . Aust.: Mount Lofty (Lower); a specimen received from Mr, 
Lower, and type also seen. 

405. A. tricolorana Meyr, 

* (Hdictophams tricoforana Meyr., Proc. Linn. Hoc. N. S. Wales, 
1881^ 638). 

N.&.W ; Sydney; in October. Still unique. 

^ , 406. A. faiigtferana Meyr. 

{HdieUrphtme* fungi/enmn Meyr,, Proc. Linn. Hoc. N. S. Wales, 
1881, 640). 

N.S.W j Parramatta; in September. This also is still unique. 

407. A. pendnlaAa, n.sp, 

15-16 nun. Head and thorax grey, faeje and shoulders dark 
fuscous. Palpi porrected, grey, second joint with two dark fus¬ 
cous spots, base white* Abdomen rather elongate Posterior 
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tibia? grey-whitish. Forewings elongate, posteriorly dilated, costa 
gently arched, apex obtuse, termen straight, vertical; rather dark 
fuscous, closely and suftusedly strigulated with grey-whitish; 
basal area tinged with brown-reddish, with some blackish scales; 
a broad dark fuscous streak running in an even curve from \ of 
costa to below middle of disc and back to costa at apex, included 
costal space rather dark fuscous but almost covered by confluent 
pairs of oblique purplish-leaden sfcrigce rising from short whitish 
costal sirigulte separated with dark fuscous; a small dark fuscous 
spot on middle of termen;Ocellus narrow, edged with pale leaden- 
grey whitish-margined striaj, and crossed by three dark fuscous 
dashes : cilia whitish-brownish, with traces of grey bars, especially 
in middle, above apex dark fuscous. Hindwings grey, somewhat 
darker towards apex; cilia whitish, rather elongated on dorsum, 
with grey subbasal line round apex and upper half of termen. 

Q.: Brisbane (Turner); in January and April, two specimens. & 

408. A. discana Feld. 

(Toririx discana Feld., Reis. Nov. pi, cxxxvii., 41). 

gQ. 16-18 mm. Forewings blackish, anteriorly closely striated 
with leaden-metallic except on a broad band margining costal 
patch; a triangular oohroous-white costal patch extending on 
costa from before middle to $, strigulated with dark fuscous on . 
costa; ocellus narrow, enclosed by two sub triangular patches of 
leaden-metallic striae: cilia dark fuscous, at tomus with an 
ochreous-white patch. Hindwings fuscous, becoming dark fuscous 
posteriorly, in £ with a large round patch of modified black scales 
in disc extending almost to base; dorsal margin in $ somewhat 
expanded, white, dorsal and tornal cilia in white. 

Solomon Is,: Choiseul, Bougainville (Meek)— Moluccas : 
Amboina (Felder); five specimens. Also from the island of 
Hainan, China. There are several similarly coloured species, 
from all of which the $ is obviously separated by the secondary 
sexual characters of hindwings; the $ is very like A. a mcebma, 
but may be distinguished by the less extent of costal patch, which 
is also much whiter. 
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409. A. am&bcea Low. 

(DicMia ammbtm Low., Trans. Hoy. Soc. H. Austr. 1896,161). 

(Jj. 14-18 nun. Forewings with costal blotch extending frotn 
before middle to J; ocellus narrow, brownish, crossed by several 
blackish dashes, and enclosed by two broad subtriangular leaden- 
metallic streaks. Posterior tibite in clothed above with dense 
expansible tuft of long grey hairs. 

Solomon Is.: Choiseul, Bougainville (Meek) —New Guinea : 
Sudest I. (Meek)“Q.: Brisbane (Lower); in December. Differs 
from allied similar species of the leucaspis -group by the tuft of 
posterior tibiae in 


410. A. drnodes Low. 

(Acantkothyspoda elmxbs Low., Trans, lioy. Soc. S. Austr. 1908, 
320), 

15 mm. Head and thorax dull greenish somewhat marked 
with dark fuscous. Palpi subascending. Abdomen blackish- 
grey, clothed laterally throughout with very long blackish-grey 
hairs, Posterior tibise clothed internally with dense brush of 
dark grey scales, basal joint of tarsi shortly rough-scaled above. 
Forewings elongate, posteriorly dilated, costa gently arched, apex 
obtuse, termen almost straight, rather oblique; dull bluish-green; 
cojita strigulafced with dark fuscous; basal patch indicated by 
dark fuscous strigulation, outer edge angulated in middle; an 
oblique series of dark fuscous strigulre beyond this; central fascia 
moderate, oblique, dark fuscouBj a rounded-quadrate dark fuscous 
blotch before termen, connected with middle of termen; three 
small dark fuscous spots oh costa posteriorly, and one at apex; 
from last costal spot before apex a striga runs to termen above 
middle. Hind wings with dorsum dilated and clothed with dense 
hairs; dark fuscous, towards dorsum suffused with deep fulvous- 
orange; cilia pole fulvous-fuscous, with dark fuscous subbasal line. 

Q.; Cairns (Dodd). liedescribed from the type; in Lower's 
description the characteristic hindwiugs are omitted, and the 
description of the legs is erroneous. 
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411. A. phyllodez Low. 

(Dipterina phyUoden Low., Proc. Linn. Hoc. N. 8. Wales, 1899, 
93). 

(Jj. 15-17 mm. Fore wings with ter men slightly sinuate; varies 
a good deal in extent of black marking, in one specimen a broad 
median longitudinal band of blackish suffusion, edged beneath in 
middle with a white suffused spot. 

Q.: Brisbane (Turner); from NovemW to January. Recognis¬ 
able from all other Australian species except A. eheodes by the 
green colouring. The size given by Lower (10-12 ram.) is erro¬ 
neous. 

412. A . antkologa , n.sp. 

Q. 16-18 mm. Head, palpi, and thorax deep orange, palpi 
porrected Forewings elongate, somewhat # dilated posteriorly, 
costa gently arched, apex rounded-obtuse, termen rounded, some¬ 
what oblique; glossy indigo-blue-blackish; base deep orange; a 
rather narrow deep orange terminal fascia, widest on costa, 
narrowed to tornus : cilia orange, tameath tornus blue-blackish. 
Hindwings orange; a broad blackish terminal fascia, narrowed to 
tornus; cilia blockish, on 4«rsum orange. 

Solomon Is.: Ohoiseul, New Georgia (Meek); three specimens. 

413. A. poetim Meyr. 

(Argyroploce poetica Meyr., Joum, Bomb. Nat. Hist. Hoc, xix,, 
437; Encosma mosaicu ib. xviii., 139 (prteocc.). 

£9. 19-20 mm. Palpi ascending. Posterior tibiae without 
tuft. Forewinga brownish-ochreous; markings shining blue-grey, 
finely edged with whitish; a broad patch occupying costal f 
towards base, sending a thick curved streak from beneath costa 
before middle through disc, nearly reaching a round subterminal 
spot beneath apex, its upper edge broken by a small dark-brown 
spot in middle of curve; a short thick oblique streak from middle 
of costa, followed by some blackish suffusion; several costal dots 
and a subcostal dot above subapical spot; a broad dark brown 
streak occupying dorsal fourth towards base and continued follow* 
iug margin of grey marking above it to terinen* where it is 
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expanded to reach tornus; a transverse rounded spot on middle 
of dorsum, anteriorly edged by this streak; an irregular mark on 
tornus, and a subterminal dot^ above it. Hind wings whitish- 
fuscous, with broad black isl^fuscous terminal fascia. 

N. Aust.: Port Darwin (Dodd). Also from India and Ceylon. 

414. A . ca cimiana Walk. 

( Carjiocap&a eximiaiui Walk., Cat. xxxv., 1797). 

9 . 18 mni. Forewings tawny-orange, with three oblique streaks 
from costa anteriorly, an upwards-curved longitudinal submedian 
streak, a curved oblique streak from middle of dorsum, an oblique 
streak resting on middle of termen, and three small spots on costa 
posteriorly dark leaden-purplish. Hind wings blackish, with 
rather broad orange median band. 

N kw Guinea . Roughly described from Walker’s type-specimen, 
which is the only one I have seen. 

415. A. pyrrhopa Low'. 

(Tortrix pyrrho^m Low., Trans. Roy. Hoc. H. Austr. 1896, 161). 

9 . 17 mm. Very like the following species, but groundcolour 
of forewing red-brown strigulated with dark fuscous, without red 
spot#, and certainly distinct by the well-marked sinuation of 
termen; hind wings dark fuSfcous, with orange antemedian band 
not reaching margins. 

Q.: Mack ay (Lower); in December. I have seen only Lower's 
type, which is in poor condition. 

416. A. miltographa Meyr. 

(fincosma mUtoyrapha Meyr., Journ. Bomb. Nat. Hist. Soc. 
xviii,, 139). 

17-20 mm. Head .and thorax deep yellow-ochreous, with 
a broad central stripe of whitish irroration, patagia olive-tinged. 
Palpi yellow-ochreous tinged with crimson, terminal joint and 
extremity of second irrorated with whitish Forewings moderate, 
posteriorly dilated, costa gently arched, apex obtuse, termen 
straight, almost vertical; fulvous-ochreous or oiive-ochreous, 
strewn with irregular orange-red or brown-red small spots and 
oblique marks, tending to form augulafced transverse series, 
especially an angulated transverse streak beyond, middle; costa 
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with a few dark fuscous strigul**; an irregular streak of whitish 
irrigation with some dark fuscous scales along dorsum from near 
base to torn us, upper edge with an oblique acute projection 
beyond middle, this streak margined above with red or dark 
brown suffusion : cilia whitish-yellowish, basal third deep red or 
red-brown, with blackish s}>ots above apex and beneath torous. 
Hind wings dark fuscous, thinly scaled anteriorly, more blackish 
posteriorly; an orange median band, not reaching margins, inter¬ 
rupted in middle, lower hall with blackish veins; in with dorsal 
fold clothed with long expansible whitish hairs; cilia orange, 
round apex blackish. 

Moluccas: Halmahera (Doherty) - New Guinea: Sariba I., 
Woodlark I. (Meek; Q.: Cairns (Dodd); in April; five specimens. 
Occurs also in India and Ceylon. The form described above 
differs from the Indian form in the well-deyeloped orange band 
and orange cilia of hind wings, but after close comparison I am 
compelled to regard it as only a geographical form of the same 
species; I think, however, it is sufficiently distinct to require a 
name, and therefore name it var. mtttoxantha. 

417. A, cmcalota Meyr. 

(Encmmnia ancalota Meyr., Joura. Bomb. Nat. Hist. Soc. xviii., 
140). 

17*18 mm. Head and thorax grey-whitish. Fore wings 
with termen slightly sinuate, nearly vertical; yallow-ochreous 
mixed with ferruginous-brownish; a broad pale whitish-fuscous 
dorsal streak edged above with white, broadest at £, where it 
reaches more than half across wing, rapidly narrowed to tomus, 
upper edge with a triangular median indentation filled with 
brown; two posterior series of blackish dots. Hindwings in $ 
with shallow dorsal fold clothed with hairs; in pale fuscous, in 
$ rather dark fuscous. 

New Guinea : Woodlark I. (Meek); in April, one specimen. 
Occurs also in Ceylon. 

66 . Abticolla Meyr, 

Articolla Meyr., Journ. Bomb. Nat Hist. Soc. 

xvii., 976(1907) .type cye&fta*. 
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Antennas in <J simple. Palpi moderate, porrected, second joint 
densely scaled, terminal joint moderate. Thorax with posterior 
crest, Fore wings with 7 to termen, 8 and 9 stalked or closely 
appressed towards base. Hind wings with 3 and 4 stalked, 5 
approximated, 6 and 7 stalked. 

A peculiar genus, with affinities to the Ghlidanotidn 

418, A. prosptra Meyr. 

(Artictrila jrrospera Meyr., Journ. Bomb, Nat, Hist. Soc. xix., 
591). 

$ 2- 14-20 mm. Palpi dark violet-bluish-fuscous, second joint 
with median orange s|H>t, terminal joint fulvous or whitish except 
base. Forewings with costa gently arched, sinuate from f to $, 
where it is rather prominent, termen straight, somewhat oblique; 
whitish-ochreous, sometimes partially suffused with light ochreous- 
brownish, in $ more generally, with scattered dark fuscous scales 
and strigul®; a suffused dark fuscous or blackish spot on costa at 

and a larger triangular one beyond middle; sometimes an 
oblong purple-blackish blotch on dorsum before middle, its upper 
edge excavated, but this is sometimes nearly obsolete; a round 
ochreous-whitish patch in disc beyond cell, surrounded by blackish 
strigul®, and connected with" termen below middle by a smaller 
similar hut less marked patch; these are margined above by a 
broad dark fuscous streak, followed by a white line and then by 
a blue-leaden-metallic stria; above this is a fulvous-orange streak, 
and then a bright deep ferruginous elongate patch along apical 
portion of costa, cut by three oblique blue-1 eaden-metallic strigul® 
becoming white on oosta. Hindwitigs in $ grey, thinly scaled, 
veins darker, in $ dark fuscous. 

Q.: Cojktown (Meek), Oaims (Dodd); in September and Octo¬ 
ber, four specimens. Also occurs in India. 

66, Ptbrnidoba, n.g. 

Antenn® in $ simple. Palpi moderate, porrected, second joint 
rough-acaled above and beneath, terminal joint short. Thorax 
without crest. Forewings with median scale-tooth on dorsal 
margin; 7 separate, to termen. Hindwings with 3 and 4 closely 
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approximated at base, 5 nearly parallel to 4, 6 and 7 closely 
approximated towards base. 

An endemic development of Lmpeyremi 

419. P. phliBotis , n.sp. 

9-10 mm. Head and thorax grey. Palpi dark fuscous 
irrorated with whitish. Posterior tibiae without tuft. Forewings 
elongate-triangular, costa slightly arched, apex obtuse, termen 
rounded, rather oblique; grey irrorated with whitish points, with 
some scattered dark fuscous scales and strigulae, on costa strigu- 
lated with dark fuscous; terminal area broadly dark fuscous, 
extending over J of costa and nearly half of dorsum, strewn with 
dark iron-grey transverse marks and spots, two longer enclosing 
ocellus : cilia fuscous, with several rows of darker points, and a 
black subbasal line. Hindwings fuscous, becoming dark fuscous 
posteriorly; cilia light fuscous, with dark fuscous subbasal line. 

Q.: Brisbane <T. Batchelor); in July, two specimens, commu¬ 
nicated by Dr. A. J, Turner. 

67. Labpbyuksia Hb. 

Lcwpeyresia Hb., Verz. 381(1826) ... ... type corollana. 

Carpocapm Tr., Scbmett. Eur. vii., 231(1829) .. type pomonella, 
Grapholiiha Tr., Schmett. Eur. vii., 232(1829) .. type dortwna. 
Stigmonota Gu6n., Eur. Micr. Ind. 48(1845) ... type dormna. 
Leptarthra Low., Trans. Roy. 8oc. 8. Austr. 

1902,253 ... ... ... ... ... type autocodes. 

A ntenxue in <£ ciliated. Palpi moderate, more or less ascend¬ 
ing, second joint arched, with short projecting scales beneath and 
sometimes above towards apex, terminal joint sliort. Thorax 
without crest. Forewings with 7 separate, to termen. Hindwings 
with 3 and 4 connate or stalked, 2 nearly parallel to 4, 6 and 7 
approximated towards base, 

A genus of considerable extent and general distribution, hut 
not native to New Zealand. The larvae are especially prone to 
feed in the pods of Leyuminona, but also are found in fruits and 
shoots of other plants. 
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420. L. pomonelta Linn. 

(Carpocapsa pomononella Linn., Meyr., Proc. Linn. Hoc. N. 8. 
Wales, 1881, 657). 

Q.: Brisbane (Turner)— N.8.W.: Broken Hill (Lower)—Vie.: 
Melbourne—Tasm.: Hobart - S.A.: Adelaide; from August to 
March. The larva of this notorious pest feeds in apples, and 
occasionally in other fruits; it probably occurs in Australia where- 
ever apple-trees are planted, but some of the above records may 
be of specimens bred from apples in shops, with which it is readily 
introduced. The species is of European origin, but occurs now 
wherever apples are grown throughout the world. 

421, L. metaHocosma Low. 

(Tortrbc metaHocosma Low., Proc, Linn, Hoc. N. S. Wales, 1901, 
670). 

Q.: Townsville (Dodd); in October. Larva feeds in stems of 
Loranlhn* (Loranthacem), a large gall forming round each, which 
splits open at the upper end in time for the moths to emerge; 
many on one stem, often only an inch or two apart (Dodd). 

422, L . autocodes Low. 

(Leptorthm autocodes Low., Trans. Hoy. Hoc. S. Austr. 1902, 
253). 

Q.: Townsville (Dodd); in October. Larva feeds in stems of 
LorarUhus , but without making a gall (Dodd). 

423. L. tepAmw*, n.sp. 

(J« 10*12mm. Head and thorax greyish-ochreous, head some¬ 
times whitish-tinged. Palpi whitish, tinged with greyish-ochreous 
towards base. Posterior tibiaa rather short, above with dense 
expansiVletuft of long odhreous-grey-whitish hairs. Fore wings 
elongate, posteriorly dilated, costa slightly arched, apex obtuse, 
termen slightly sinuate, somewhat oblique; greyish-ochreous 
suffusedly mixed with fuscous, irrorated with whitish points; 
costa strigulated with dark fuscous; three oblique blue leaden 
«trig*e from costa posteriorly; ocellus margined laterally with 
leaden-metallic, and containing three black longitudinal marks : 
cilia fuscous sprinkled with .whitish, with dark fuscous subbasal 
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line on upper part of termen, preceded by more strongly marked 
whitish irroration, especially behind ocellus. Hindwings grey; 
cilia pale grey, with darker subbasal shade. 

8 ~A.: Petersburg; in Octol»er, two specimens. 

424. L . ptyckora Meyr. 

(Lmpeyresia ptychora Meyr., Journ. Bomb. Nat. Hist. Boc. 
xviii. 147). 

12-15 min. Porewings with termen slightly sinuate, 
hardly oblique; dark fusdftus, finely irrorated with ochreous- 
whitish except towards costa posteriorly; costa with nine pairs 
of whitish strigula?, last six giving rise to short oblique leaden- 
metallic streaks, seventh running to termen beneath apex; ocellus 
margined laterally by leaden-metallic streaks, and containing 
three elongate black dots. Hindwings grey; in a very slender 
submedian hair-pencil from base, followed by a few dark grey 
scales, dorsal area rather broadly strewn with blackish-grey scales, 
dorsal edge and cilia recurved upwards to form a pocket. 

Q.: Brisbane (Turner); in March and April, two specimens, 
Also occurs in India and Ceylon. This and the preceding species 
belong to a group of closely allied and superficially extremely 
similar species, which can, however, easily be determined in the £ 
sex by the secondary sexual characters of the hindwings and 
posterior tibiae; these must be carefully noted, as it is not unlikely 
that others of the Indian species may be found in Australia; the 
larvae of two feed in stems of Vrotalaria , and may be introduced 
with it, if cultivated. 

425. L, lonuxtula Low. 

(Lattpeyretia hmacula Low., Pttic. Linn, Boc. N. 8. Wales, 

1899, 95.) 

Q.: Cairns (Dodd)—N.S.W,: Broken Hill (Lower)—8. A.: 
Wirrabara; in October and March. 

426. £. untitheta> n.ap, 

<£$>< 11-12 mm. Head and thorax rather dark fuscous. 

Palpi fuscous sprinkled with whitish. Porewings elongate* 
posteriorly dilated, costa gently arched, apex obtuse, termen 
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slightly rounded, rather oblique; dark bronzy-fuscous, tips 
of Beales bronzy-yellow-whitish; costa obscurely strigulated 
with dark fuscous and whitish ; an indistinct erect transverse 
blotch of whitish suffusion strigulated with dark fuscous from 
middle of dorsum, reaching more than half across wing, often 
almost obsolete; several blue-leaden-metallic strigse from costa 
posteriorly, first running into a thick erect leaden-metallic 
streak from tornus, followed by three elongate black dots; a 
small leaden-metallic mark on termen above middle: cilia 
whitish-grey, with blackish subbasal line. Hindwings fuscous, 
becoming dark fuscous posteriorly; cilia pale fuscous, with 
dark fuscous subbasal line, tips whitish. 

W.A.: Albany ,* from September to December, five speci¬ 
mens. 

427. £. parvisignanu Meyr. 

(Stigmonota parvmgnana Meyr., Proc. Linn. Soc. N. S. 
Wales, 1881, 654.) 

N.S.W.: Sydney, in August Vic.: Gisborne (Lower), from 
October to December. 

428. L, floricolana Meyr. 

(Stigmonota floricolana Meyr., Proc. Linn. Soc. N. S. 

Wales, 1881, 656.) 

N.S.W.: Parramatta, Bowenfels; in January. 

429. L. iridmcen# Meyr. 

(Stiamonota iridescent Meyr., Proc. Linn. Soc. N. S. 
WalesJ 1381, 656.) 

Q.: Warwick (Turner)—N.S.W.: Murrurundi, Bathurst, 
Sydney—S.A.: Adelaide; in October and November. Lord 
Walsingham has subsequently diacribed another species of 
this genus from Corea and Japan under the name of £. 
iridescent (Ann. Mag. Nat. Hist. (7) vi., 429), which name, 
of course, cannot stand; for this Japanese species I propose 
the name L. prismatic*. 
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430. L. pessota , n.ap. 

$ . 9 mm. Head and thorax whitish-grey. Palpi grey- 

whitiBh. Forewings elongate-triangular, costa slightly arched, 
apex obtuse, termen rounded, rather oblique; grey, tips of 
scales whitish, towards dorsum and termen broadly suffused 
with dark fuscous; costa strigulated with dark fuscous; an 
erect hardly curved suffused whitish blotch from middle of 
dorsum, bisected by a dark atrigula ; a violet-leaden-metallic 
streak from beneath cost* at J to tornuB, followed by a black¬ 
ish dot near lower extremity: cilia grey, with blackish sub- 
basal line, tips whitish. Hind wings fuscous, paler and thinly 
scaled anteriorly, dark fuscous towards apex and along ter¬ 
men ; cilia white, with dark fuscous basal line. 

S.A.: Port Lincoln; in November, one specimen. 

431. L. conficitana Walk. 

(Carpocapsa conficitana Walk., Cat. xxviii., 412; Stiff- 
monota conficitana Meyr., Proc. Linn. Soc. N. 8. Wales, 
1881, 664.) 

Q.: Brisbane (Turner); in October. A good tmd distinct 
species; both sexes seen. 

432. L, zapyrana Meyr. 

(Stiffmonota zapyrana Meyr., Proc. Linn. Soc. N. 8. Wales, 
1881, 663.) 

Q. .* Brisbane, Helidon, Toowoomba—N.S.W.: Glen Innes, 
Sydney, Bulli—Yic.: Melbourne, Healesville; from Sep¬ 
tember to December. Larva in pods of Hardcnbergia mono - 
phytla ( L&gumitiom ). 

433. £. callizona 9 n.sp. 

9. 10-11 mm. Head and thorax dark fuscous, face yel¬ 
low. Palpi yellow, towards base orange. Abdomen deep 
orange. Forewings elongate-triangular, costa gently arched, apex 
rounded-obtuse, termen straight, nearly vertical, rounded beneath; 
dark fuscous; a straight broad yellow fascia slightly before middle; 
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apical area and margins of ocellus marked with purplish-leaden 
strig*e, between which the ground-colour is obscurely marbled 
with dull fulvous, costa with four oblique blue-leaden strigul* 
rising from minute white dots; two minute whitish dots on 
termen above middle, and one below it: celia dark purplish- 
fuscous, with blackish subbasal line. Hindwings deep orange; 
apex and upper part of termen rather broadly suffused with 
dark fuscous; cilia ochreous-whitish, round apex greyish- 
tinged, with dark fuscous subbasal line. 

New Guinea : Sariba I. (Meek); two specimens. 

434. L . thmnarcha> n.sp. 

(f. 12 mm. Head and thorax dark fuscous, face yellow. 

Palpi yellow, base fuscous. Abdomen dark fuscous. Fore- 
wings elongate-triangular, costa gently arched, apex obtuse, 
termen rounded, rather oblique; dark fuscous; a broad clear 
yellow fascia before middle, strigulafced with black on costa; 
costa posteriorly blackish, with four whitish strigulse, whence 
rise purplish-leaden-metallic oblique strigae; ocellus obscurely 
edged with purplish-leaden-metallic; two minute whitish dots 
on termen above middle, and one below it: cilia dark fuscous. 
Hindwings dark fuscous; cilia fuscous, with darker subbasal 
line. 

* Q.: Cairns (Dodd); one specimen. Differs from the pre¬ 
ceding in the yellow fascia being nearer base, as well as in the 
colour of hindwings and abdomen. 

* . 436. L+ mediana Walk. 

(TospUie mediana Walk., Cat. xxxv., 1798.) 

Solomon Is.: Shortlands L» Isabel I., Florida, Choiseui, 
Gixo (Meek) — New Guinea: Sariba I., Sudest I. (Meek). 

436. L . martia) n.sp. 

df 9 • 840 nun. Head fulvous. Palpi porrected, ochreous, 
tinged with orange towards apex, second joint sometimes 



292 


BBVJS10N OF AUSTRALIAN TOBTBICJNA, 


indistinctly spotted with dark fuscous. Thorax orange-red, 
anteriorly with three leaden-grey stripes, posteriorly more or 
less wholly leaden-grey. Abdomen dark purplish-grey, apex 
blackish, anal scales in $ flatly expanded. Forewinga 
moderate, posteriorly dilated, costa gently arched, apex 
obtuse, ter men slightly rounded, little oblique; deep coppery- 
red; anterior half of costa strigulated with black, edge 
ochreous between the strigulae; three curved irregular grey 
transverse striae on basal Jhalf connected by irregular bars, 
third median; an irregular curved blue-leaden-metallic streak 
from costa beyond middle to J of dorsum, posterior edge with 
a rounded median prominence edged with some black seales; 
costa posteriorly black, with four oblique blue-leaden strigulae 
rising from white dots; posterior area of wing crossed by three 
very irregular variably connected and sometimes broken 
blackish striae, and a curved series of four blue-leaden-metallic 
spots between second and third: cilia dark purplish-fuscous. 
Hindwinge blackish-grey, more blackish posteriorly; cH»a 
whitish-grey, with blackish subb&sal line. 

Q.: Cairns (Dodd); from October to December, three speci¬ 
mens. Apparently truly distinct from the following, but 
more material is desirable. 

437. L. aurantiana Pryer. 

(Hemerosia aurantiana Pryer, Cist. Ent. ii., 235, pi. iv., 

12 .) 

cT9- 11-13 mm. Abdomen dark grey, anal tuft in £ 
ochreous-whitish. Forewings deep orange-red, anterior § 
reticulated with five or six anastomosing ochreous-brownish 
striae, costa minutely dotted with black; a straight blue- 
Leaden-metallic streak from beneath § of costa to donum 
before tornus* anteriorly edged with black scales, anterior 
edge indented in middle; posterior area irregularly and con¬ 
fusedly striated with blackish, with a curved subterainal 
series of four blue-leaden-metallic marks. Hindwings dark 
grey, in $ blackish-grey posteriorly. 
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Nbw Guinea ; Kei Is.—Q.: Brisbane (Turner); from Feb¬ 
ruary to April. Also occurs in Ceylon, India, Burma, and 
China. 

s 

5. CHILANOTIDriS. 

Ocelli present. Forewings with 2 from before f of cell, 8 
and 9 stalked or coincident. Hindwings without basal pecten 
on lower margin of cell, 5 parallel to 4, 6 and 7 stalked. 

This curious family consists, at present, of only a few small 
genera of Indo-Malayan origin. It has undoubted relation¬ 
ship to the Glyphijpttrygidw on the one hand, and the Kucos- 
midce on the other, yet does not appear to be actually transi¬ 
tional between them, but rather to represent an offshoot from 
the former parallel to the latter. The palpi are often 
pointed or even acute as in the former, and there is more 
range of variation in neuration than in the Encotmtida!; yet 
the general appearance is remarkably uniform and charac¬ 
teristic. 


68. Epirehckca, n.g. 

Antenme in cf simple. Palpi moderate, ascending, second 
joint with rough projecting scales beneath, terminal joint 
short, obtuse. Forewings with 6 connected or anastomosing 
with 7 beyoud its middle, 7 to costa, 8 and 9 out of 7. Hind- 
wiugs with 3 and 4 connate or approximated at base, 6 and 7 
long-stalked. 

438. E, ntori*, n.sp. 

c f . 17-19 mm. Head rather dark fuscous. Palpi white, 
base fuscous. Thorax white, anteriorly suffused with rather 
dark fuscous. Posterior tibiae clothed with whitish hairs. 
Forewings elongate, posteriorly rather dilated, costa slightly 
arched, apex strongly prominent, obtuse, termen abruptly 
concave beneath it; silvery-white; costa obliquely strigulated 
with dark fuscous except towards base, alternate interspaces 
fulvous; a semioval blotch of fuscouB suffusion strigulated with 
dark fuscous extending on dorsum from } to and reaching 
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nearly half across wing; a gmall dark fuscous spot towards costa 
at |, and two blackish dots near termen below middle, area 
round these sometimes more or less infuseated ; apical portion of 
costa ferruginous-orange, cut by two whitish strigulaa, in apical 
prominence limited beneath by a snow-white longitudinal 
mark edged beneath with pale yellowish; lower part of termen 
silvery-metallic: cilia whitish, round apex marked with fer¬ 
ruginous-yellowish, in suUipical sinuation blackish-grey towards 
tips. Hind wings pale silvery-greyish or light grey; cilia whitish, 
with light grey subbasal line. 

Q.: Cairns (Dodd); from September to November, five 
specimens 

69. Trymaltis Meyr. 

Trymalitu Meyr., Journ. Bomb. Nat. Hist. Soc. xvi., 690 
(1905) .!. type margari*n 

Antenna* in $ simple. Palpi moderate, subasceudiug, ter¬ 
minal joint obtuse. Forewings with 4 absent, 7 to apex, 8 and 
9 stalked, 10 closely approximated. Hind wings with 3 and 4 
short-stalked, 6 and 7 long-stalked. 

Besides the following, there are two Ceylon species; doubtless 
others will be found in the Malayan Islands. 

439. T. optima , n.sp. 

cf?. 21-24 mm. Head, palpi, and thorax white. Fore¬ 
wings elongate-triangular, costa slightly arched, apex obtuse, 
termen rather obliquely rounded, slightly sinuate beneath 
apex; silvery-white; several Blight brownish-ochreous marks 
on anterior half of costa; a ferruginous-orange spot on middle 
of costa, suffused with fuscous beneath; a patch of suffused 
fuscous and dark fuscous strigulation extending along dorsum 
from near base to near tornus; an irregular narrow fascia of 
fuscous suffusion with silvery iridescence running from apical 
spot to dorsum beyond middle, beneath middle of disc edged 
anteriorly with blackish-fuscous suffusion, and then by a 
yellow mark on angle of cell; a ferruginous-orange apical 
spot, containing a white longitudinal mark; five small fuscous 
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spots with silvery iridescence along termen, uppermost and 
two lowest preceded by blackish dots: cilia pale grey, outer 
half spotted with whitish, at apex marked with ferruginous. 
Hind wings light greyish-fulvous, apex tinged with whitish ; 
cilia pale fulvoiis, outer half spotted with whitish. 

Q.: Brisbane (Turner); in November, two specimens. 

440. T. climacins , n.sp. 

cf. 17 mm. Head and thorax fuscous, apical half of 
patagia white. Palpi white. Forewings elongate, moderate, 
posteriorly rather dilated, costa anteriorly almost straight, 
towards apex rather abruptly arched, apex obtuse, termen 
obliquely rounded, slightly sinuate just beneath apex; silvery- 
white ; costa with short oblique dark fuscous strigul®, on pos¬ 
terior half with alternate interspaces tinged with fulvous; an 
irregular narrow grey patch suffusedly marked with deep fer¬ 
ruginous extending over base and along dorsum to fcornus; a 
suffused blackish dot in disc above middle; a moderately 
broad irregular silvery-grey fascia near termen, indistinctly 
spotted with blackish suffusiou ; a deep ferruginous-orange 
spot along apical portion of copta, cut by a white strigula, and 
limited beneath by a white longitudinal mark edged beneath 
with yellowish suffusion; four slivery-grey roundish spots 
along termen: cilia white, with grey basal line and slightly 
tinged with grey towards tips, at apex marked with ferrugi¬ 
nous. Hindwings grey ; cilia white, with grey basal line, 
towards tomus elongated. 

Q.: Cooktown (Meek); one specimen, 

441. Latpepreeia hemuoma Low. 

(Leptarthra hem%ea$ma Low., Trans. Boy. Soc. S. Austr. 

1908, 321*) 

Having obtained further material, I find that this is really 
at distinct species, though very similar to L. median#. It 
differs from that species in having the posterior tibiae of cf 
rather short, whitish, with expansible whitish hairpeneil from 
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base above (in />. mediana c f the posterior tibiae and basa! 
joint of tarsi are clothed with long dense rough dark grey 
scales), forewings without the small dark brown spot on base 
of dorsum, anterior margin of brown terminal band much 
more convex (in L. mediana nearly straight), and more 
acutely indented beneath costa. 

Q.: Cairns (Dodd); in October and November. The true 
L. mediana occurs from Borneo to the Solomon Is., but has 
not been found in Australia. 

422. Lmpeyrenia exemplaru> n.sp. 

cf $ . 12-14 mm. Head yellow, sidetufts of crown suffused 
with reddish-brown. Palpi yellow, base brownish-tinged* 
Thorax reddish-brown, shoulders yellow. Abdomen dark 
fuscous, apex ochreous-whitish. Posterior tibise ochreous- 
whitish, without tufts. Forewings moderate, posteriorly 
dilated, costa gently arched, apex obtuse, termen rounded, 
somewhat oblique ; bright yellow ; costa strigulated with dark 
fuscous; a very narrow brown basal fascia; a broad light 
brownish patch occupying terminal $ of wing, but not quite 
reaching cqsta, partially suffused with red-brownish and 
irregularly strigulated with dark fuscous, anterior and pos¬ 
terior margins suffused with violet-metallic iridescence, 
anterior edged by a blackish line; an oblique blue-leaden - 
metallic striga traversing this patch near costa; cilia brown¬ 
ish, sometimes dark fuscous at apex and with two more or less 
marked white basal dots beneath apex. Hindwings with 6 
and 7 approximated towards base; blackish-fuscous; cilia fus¬ 
cous, with dark fuscous subbasal shade. 

N.A.: Port Darwin (Dodd); four specimens. Extremely 
similar to L. mediana and L. hcmicosma, but immediately 
distinguished from both by colour of thorax, which in those 
species is yellow with shoulders and anterior half of dorsum 
dark fuscous, as well as by absence of tibial tufts and other 
details. 
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ADDENDA. 

CARPQSINIDA2. 

N 

Mertdarchis zymoia Meyr. 

I have lately received a 9 obtained at Port Darwin, N. 
Australia (Dodd); it agrees in superficial characters with 
the cf- 

PHALONIAD/E. 

70 (7a). Phalonia Hb. 

Phalonia Hb., Verz. 393 (1826). type t*»*erana. 

Palpi porrwted. Thorax Hometimes with crest. Forcwings with 
7 separate, to costa or apex. Hindwings with 3 and 4 separate 
at origin, 6 and 7 stalked. 

An extensive genus, apparently absolutely restricted to 
Northern temperate regions, except that the following species 
has spread more widely. 

443. P. manniana F.R. 

c f 9 * H-13 mm. Head white, sides ochreous-brown. Fore- 
wings with costa moderately arched; whitish-ochreous, 
margins strigulated with brown; a suffusion along base of 
cotta, an oblique streak from dorsum near base, a median 
fascia angulated above middle, a fascia-like spot from costa 
posteriorly not reaching termen, and indistinct suffusions 
before and above tornus deep ochreous, sometimes brown- 
sprinkled. Hindwings pale grey. 

N. A*: Port Darwin (Dodd). Also widely distributed in 
India and Ceylon, to which it has spread, through Western 
Asia, from its home in Central and Southern Europe; it must 
be an insect of singularly adaptable constitution, occuring on 
the Wiltshire downs and at the mouth of the Ganges. The 
larval habits do not seem to be known, but probably the larva 
feeds in the heads or stems of one or more of the Composite. 
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INDEX OF GENERA. 

In the following indices, the reference is to the ordinal numbers 
attached to the genera and species in succession; names italicised 


are synonyms. 

No. No. 

Acalla Hb. 46 Epitrichoama Low. 88 

Acnnthothyspoda Low. ... 64 Epitymbia Meyr. 19 

Aclerix Hb. 46 Ericta Walk. .. 24 

Acroceuthes Meyr. 16 Euoosma Hb. 66 

Aerolita Led. 52 Eulia Hb. 33 

Acropolitis Meyr. 13 Goboea Walk. 33 

Adoxophyee Meyr. 23 Grapkolitha Tr. 67 

Aeolostoma n.g. T7 Harmologa Meyr. 34 

Anathamna n.g. 62 Helictophanes Meyr. 63 

Anatropia Meyr. 14 Heliocosma Meyr. 7 

Anckylopera Steph. 53 Hermenias n.g. 49 

Anuogova Meyr. 24 Heterocroaaa Meyr. 8 

Antithesia Steph. 64 Holocola Meyr. 52 

Aphelia Steph. 57 Horaona Walk. 24 

Argyroploce Hb. 64 Hyperxena Meyr. 8 

Argyrotoxa Steph. 38 Isochorista Meyr. 11 

Aristocosma Meyr. 20 Lamyrodes n.g. 18 

Arotrophora Meyr. 32 Laspeyresia Hb. 67 

Articolla Meyr. 65 Leptatkra Low. 67 

Asthenoptycha Meyr. ... 14 Lobesia Gu6n. 69 

Atelodora Meyr. 21 Lomaschiza Low. 59 

Atteria Walk. 28 Lophoderus Steph.. ... 33 

Bactra Steph. 57 Lozotaenia Steph. 29 

Bathrotomu Meyr. 50 Meridarchis Zell. . 2 

Bondia Newm. 1 Meritastis n.g.. 30 

Byraoptera Ijow . 58 Mictoneura Meyr. 48 

Gaccecia Hb. 25 Monilia Walk. 61 

Capua Steph. 19 Notocelia Hb. 55 

Carpocapaa Tr. 57 Outophora Meyr. .. 3 

Carposina HS. S Oxyarapha Hb. 46 

Geracc Walk. 28 Poadiaca Tr. 66 

Chresmarcha n.g. 26 PaUzobia Meyr. 62 

Onejjhasitt Curt. 35 Palasotoma Meyr. 47 

Ooecinoptycha Meyr. 5 Paramorpha Meyr. 4 

Crocidoaema Zell. 55 Paraselena Meyr. 10 

Croeaia Hb... 46 Pamtranga n.g. 44 

Cryptoptila Meyr. 25 Pe nt kina Tr. 64 

Cyaia Hb. 55 Peronea Curt. 46 

Dlactenis Meyr. 37 Pexinola Hamps. 9 

THchelia Gu&i. 19 Pkalonia Hb. 70 

Diohelopa Low. 39 Phoxopteria Tr. ... 58 

Diptzrina Meyr. 35 Phricanthea Meyr. 46 

Drachmobola Meyr. ...... 40 Polychrosis Rag. £g 

Eboda Walk. 45 Polylopha Low . 45 

Ennpa Walk. 8 Procalypiis n.g. $2 

EpagtiOe Hb. 19 Proeoronis n.g. 66 

Epiblemi Hb. 55 Proacbistis Meyr. 61 

Epichorista Meyr. 31 Proselena Meyr. 9 

Epirrhoeca n.g. 68 Prothelymna Meyr. 8 
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No. No. 

Pternidora n,g. 66 Strepticrates Meyr. 51 

Pyrgotis Meyr.*... 12 Syntozyya Low. 58 

Rhomboceros n.g. 15 Temnolopha Low. 04 

Rhopobota l^ed. 52 s Term Tr. 40 

Seiapkila Tr. 35 Trratoites Guew . 19 

Scohoplecta Meyr. 43 Thiodia Hb. 55 

Sorolopha Low. 64 Thrincophora Meyr. 13 

Sosineura n.g. 6 Tmetocera Led. 51 

Spatalistis Meyr. 42 Tortrix Linn. 29 

Sperchin Walk. 19 Trymalitis Meyr. 69 

Spikmota Steph. 61 Tymbarcha Meyr. 41 

Bieriphotis n.g. 70 Xenothictis n.g. 86 

Stigmonota Guen. 67 Eaeorisa n.g. 27 

Strep9iceros Meyr. 51 


abeconditana Walk. - 
absumptnna Walk. 

achranta, n.sp. 

aoritodee, n.sp. 

acrodesma Low. ... 
actaea, n.sp. 

aediiis, n.ap. 

aeativana Walk, ... 

agramma Low. 

n.sp. 

alaudaim Meyr. ... 

albidana Walk. 

ammochroa Low, ... 
ammodes, n.ap. ... 

amoebae a Low. 

amoenana Walk. ... 

anaptis, n.ap. 

ancalota Meyr. 

anconia, n.ap. ... ... 
anera&rcha Low. ... 
anguillana Meyr. ... 
annoaana Meyr...... 

anthodes, n.ap. 

antholpga, iv-sp. 
antitheta, n.ap. ... 
aperteUa Walk. ... 

aphrotis, n.ap. 

aprobola Meyr. ... 

aquilana Meyr. 

aroaria, n.ap. 

atouatalia Walk. ... 
argillosana Meyr. .. 
argyraspis Low, ... 

artinea, n.ap. 

ashworthana Newzn. 
aaperana Meyr. ... 


INDEX OF SPECIES. 


No. No. 

... 349 asthenopis Low.205 

... 250 atimana Meyr. 247 

... 273 ntristrigana Meyr.103 

... 85 attenuatana Meyr. 3 

... 43 aulacana Meyr.205 

... 368 autocodes Low. 422 

... 259 aurantinna Pryer. 437 

... 142 australana Lew. 150 

... 124 autologa, n.ap. 11 

... 201 avidn, n.sp. 341 

... 70 basinlbana Walk. 159 

... 96 batrachodes, n.sp.393 

... 86* bematica, n.sp. 129 

... 240 bisoissana Meyr.330 

... 409 blepharopis, n.sp. 358 

... 191 botruna Bchiff. 360 

... 248 brachyptycha, n.sp.342 

... 417 bryopa, u.sp.337 

... 363 calculata, n.sp. 156 

... 239 callirrhoa, n.sp.352 

... 320 callisona, n.sp. 433 

. ... 81 eallieyga Low. 44 

... 26 camacinana Meyr.224 

... 412 eanana Walk. 52 

... 426 mnigerana Walk. 250 

... 28 cantbelias, n.sp.235 

... 194 eapyra, n.sp.335 

... 896 cnrpalima, n.sp.340 

... 22 mrpopktiga Wals. 374 

... 170 oaryotis, n.sp. 163 

... 233 casenta, n.sp.. 1 

... 302 oastanea, n.sp. 287 

... 249 cataractis, n.sp.198 

... 828 catenata, n.sp. 258 

158 centurionami Meyr. ..248 

...286 vtpsam Walk.,.;.. 96 
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No. No. 

ceramica Low. 110 dotatana Walk.166 

ceramic-ana Meyr. 249 doxasticana Meyr.894 

cerasta, n.sp. 56 dryina, n.sp. 90 

cerophanes, n.sp. 34 dryinodes, n.sp. 47 

cerussata, u.Bp.178 ochinitis, n.sp. 204 

cetrata, n.sp. 167 effulgens, n.sp. 120 

chalicitis, n.sp. 306 eiectana Walk.299 

chaodes, n.sp. 42 claeodes Low— ..410 

oharistis, n.sp. 232 daphrin Low.286 

chasm odes, n.sp. 400 eueotodes, n.sp. 36 

c kimerinana Meyr.105 endophaga, n.sp.408 

chionaula, n.sp. 234 ephedra, n.sp. 92 

chionodelta, n.sn. 395 epichorda, n.sp.206 

chrysophilana Walk.^122 epidesma Low. 288 

elarana Walk. 97 epidola, n.sp. 291 

climacias, n.sp. 440 opiglypta, n.sp. 60 

onaphalodes, n.sp. 80 epiloma Low. 119 

colonota, n.sp. 325 epipepla Low . 186 

comptana Walk. 281 epiasenota, n.sp.132 

conchodes, n.sp. 280 ergasima, n.sp.386 

concolorana Meyr.217 ©rgophora, n.sp. 64 

concordana Meyr. 215 erotias Meyr.383 

confertana Walk. 402 erythrana Meyr.321 

conhcitana Walk.481 eucela n.sp. 207 

confusana Walk. 245 eugrammn Low.202 

conjunctana Meyr. 60 enphona, n.sp. 84 

conjunctana Walk. 61 euplectra Low. 38/ 

consociana Walk. 159 excelsa, n.sp. 49 

constrictana Meyr. 293 exemplaris, n.sp.442 

oopipsana Walk. 249 exeristis, n.sp. 286 

coronopa, n.sp. 324 oximiana Walk.414 

cosmopis Low. 73 exoeca, n.sp. 29 

cosmoplacu Low.230 extrusana Walk.387 

cosmota Meyr. 45 fabricata, n.sp.172 

craterana Meyr. 63 fasciculana Walk. 136 

vrepuBculana Meyr.100 ferrea, n.sp. 188 

crobylota, n.sp.251 Adana Meyr.327 

orossota, n.sp. 378 firraata, n.sp. 181 

orotala, n.sp.261 fisiulata, n.sp. 141 

cyelotoma Low. 390 flexanimana Meyr.290 

c.yrtosenui Meyr. 136 flexilineana Walk.287 

debiliana Walk. Ill florieolana Meyr. 428 

decolorana Walk. 83 fluidana Meyr.810 

delphica, n.sp. 163 foedana Walk. 159 

desmotana Meyr. 190 fun^iferaua Meyr.406 

deaterastis, n.sp. 89 fusoioeps Walk. 96 

dichroa Ijow. 271 yalhana Feld. 191 

diemeniana Zell. 75 ylaphyrana Meyr. 220 

digram mn, n.sp.. ... 6 glyoera, n.sp.278 

diphtheroides Low. 100 ynophodrya* Low. 260 

disoana Feld. 408 gonomeln Low.. 404 

disputaua Walk.115 hupalopis, n,$p. 23 

dissolutana Meyr. 2 haplodes, n.sp. 2H 

divulsana Walk. 220 helicana Meyr..., .388 

dilosana Walk. 48 heliochare$ Low, ... . 45 
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No. No. 

helota Meyr.848 lignigerana Walk. 58 

helot a, n.sp. 40 limnebhilana Meyr.298 

hemerana Meyr. 244 liquidana Meyr.212 

hemicosma Low. 441 \ lividana Meyr. 248 

hemioosmana Meyr. 98 lomacula Low. 425 

hemicryptana Meyr. 02 longestriata Durr. 815 

heteroidana Meyr.128 loricata, n.sp.272 

hibbertiana Meyr.316 lunifera Low. 103 

himerodana Meyr.817 lycodea, n.sp.171 

holantha, n.sp.153 lyssodes, n.sp. 270 

homogama, n.sp. 139 lythrodana Meyr. 188 

honesta, n.Bp.312 maorogona, n.ap.288 

hortaria^ n.sp. 336 macropetana Meyr.296 

lnmerella IValk. 243 macroura Low. 287 

bydractie, n.sp.196 magnana Walk. 51 

hyperetana Meyr. 100 malacodes, n.sp. 50 

illepida Bull. 374 malefioana Meyr. . 4 

illucida, n.sp.. ... 225 manniana F.R. 443 

imbrifera. n.sp. 292 martia, n.sp.486 

immanis Meyr. 376 mediana Walk. 137 

immersana Walk. 219 mediana Walk. 485 

immersana Walk. 150 mediella Walk. 8 

impletana Walk. 53 melancroeana Meyr.Ill 

itnprob&nu Meyr. 24 melanoerypta, n.sp. 35 

/aconctmtva Walk. 58 melichroa Low.181 

incotigruana Walk. 28 mermera, n.sp. 263 

indecretana Walk. 57 mermerodes, n.sp. 143 

indigestana Meyr. 213 mersana W 7 alk. 106 

infeotana Meyr. 322 mesarotra, n.sp.892 

infensa, n.sp. 295 mesoscia, n.sp. 818 

inodes, n.sp. 384 _ metalloeosma Low.421 

inslgnaua Meyr. 46 ~ metallota Low. 396 

intractana Walk. 104 metaxanthana Walk.67 

iodes n.sp. 226 microstiotis, n.sp.229 

ioternia, n.sp. 127 miltographa Meyr.416 

ipnitis, n.sp. 277 mimica Low. 25 

itideecens Meyr. 429 mi modes, n.sp. 12 

ividoeoma, n.sp. 878 miserana Walk.250 

inode? Low. 64 mnemotynana Meyr. ... 174 

iseba&a, n.sp. 882 molesta, n.sp. 155 

isoehroa, n.sp... 211 molybdantba, n.sp.282 

isograpba, n.sp. 79 montanana Meyr. 106 

ieosoe&pa Meyr. .114 moutivagana Meyr. 101 

jugicolana Meyr.. ... 173 morose, n.sp.809 

l&ganodes, n.sp.184 mosaica Low.891 

lasmyra, n.sp, .. ... ... 882 mosaica Meyr.418 

innophora Low. 297 mundulana Walk. 96 

l#$ebro«&t n.sp.. ,. 18 mutatana Walk. 95 

Iftt&rnea, n.sp. 208 neoris, n.sp.... .. 488 

lenaea, n.sp. 255 nephaula, n.sp.210 

iepiospUaLow. lOg nesoloeha, n.sp. 10 

leuoosptla Low. 87 neurobapta Low.269 

leucostacta, n,sp. 121 neuropborella Meyr. 16 

liadelpha, n*sp..,. ... ... ... 162 nigella Newm. 5 

liyniferana Walk. 299 nodicorms, n.sp. *.. 66 
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notograpta, n.sp.,,. 
nummifera, n.sp.... 
numraulata, n.sp. .. 
obeliscana Meyr. ... 
obf uscatana Meyr. 
ochraeeella Walk. .. 
ochroptila, n.sp. ... 

ooyptero, n.sp. 

oenopa, n.sp. 

otnhrodelta Low, ... 

oncota, n.sp. 

operosa, n.sp. 

ophiodesma Low, ... 
ophthalmias, n.sp. 

opsia, n.sp. 

opt a ni as, n.sp. 

optima, n.sp. 

oriarcha, n.sp. 

orphania, n.sp. 

orthias, n.sp. 

ostracitis, n.sp. ... 

oxygona Low. 

oxygrammana Meyr 
pach nodes, n.sp. ... 
panaeolana Meyr.... 
panoplana Meyr. ... 
punxantha Low. ... 
par a con a, n.sp. ... 

paralia, n.sp. 

paraloxa, n.sp. 

paraseina, n.sp. ... 
parastactis, p.sp.... 
parmiferana Meyr. 
parvisignana Meyr. 
parvulana Walk.... 
passalotana Meyr.... 
paurosona Low. ... 
pelochytana Meyr. 
peloxythana Meyr. 
peltophora, n.sp. ... 
peltosema Low. ... 
pendulate, n.sp. ... 
pentacosma Low, ... 
pentaaona Low. ... 

peraea, n.sp. .. 

periqyphana Meyr. 

perileuca Low. 

periopa, n.sp. 

periorma, n.sp. ... 
perspectana Walk. 

perilnax, n.sp. 

pervicax, n.sp. 

pessota, n.sp..,. ... 

petraea, n.sp. 

petrochroa Low. ... 


No. 

109 

279 

81 

301 

104 

231 

265 
169 
168 
374 
125 
389 
>66 
113 
346 
355 
439 
189 

14 

254 

370 

94 

118 

377 

41 

271 

138 

266 
195 
116 
379 

78 

38 

427 

360 

59 

193 

123 

176 

866 

838 

407 

76 

77 
346 
314 

19 

72 

252 

338 

241 

351 

430 

16 


No. 

phaeopis, n.sp.357 

phanaea t n.sp. 146 

phar&ngitis, n.sp. 144 

phaulopa, n.sp.354 

phellodes,, n.sp. ... 71 

phileris, n.sp.. . 69 

phloeotis, n.sp. 419 

phosphora, n.sp.256 

phryctora, n.sp. ... . 88 

phyllanthana Meyr.399 

phyUodes Low. 411 

physophora Low.365 

pinarodee, n.sp. 17 

piperata, n.sp. 185 

pirastis, n.sp.236 

placida, n.sp. 381 

placodes, Low. 107 

plaooxantha Low. 117 

plaatica, n.sp. 177 

plana, n.sp. 369 

plathanana Meyr. 74 

plebeian**, Zell. 347 

plinthinana Meyr.802 

poetioa Meyr.... .418 

polygraphana Walk. 140 

pomonepa Linn.420 

porpartos Meyr.268 

posticana Walk. 142 

postvittana Walk.159 

priratana Walk. 130 

projectana Walk. 67 

prospera Meyr. 418 

psammetalla Low.364 

psapharana Meyr.175 

psarodes, n.sp. 183 

pseudarcha, n.sp.... 82 

pseustis, n.sp.329 

pterocoBmana Meyr. ...... 8 

pteroneura Meyr.... ... ... 268 

ptychora Meyr.424 

pumicosa, n.sp. .. 37 

pyrosemana Meyr.187 

pyrrhopa Low.. ... 415 

pyrrhula, n.sp. 161 

quietana Meyr.381 

ramilana Meyr. 39 

refhtana Meyr. 257 

rcspunmna Walk. 168 

reAraetam Walk.. 150 

reversana Walk.159 

rhachias, n.sp. 21 

rhodopnoana Meyr. .. 27 

rhothias, n.sp..,.353 

rigida, n.sp. *“ 

rums Walk. 
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No. No. 

rufioomana Meyr. 294 submarginellus Walk. ... 233 

rupioolana Meyr. 257 sulfuroBa, n.Bp. 264 

sftbuloaa, n.Rp. 275 \ synomotiB, n.sp.326 

salebrata. n.gp. 242 syringiaft, n.sp. 371 

mx'iTui Walk.... 299 tanyptera, n.sp.164 

Boalopiae, n.sp. 359 taraehodes, n.Bp.307 

Bcamhodeii, n.sp.401 tarachota, n.sp. 91 

scaiidalota, n.Bp.218 taraotis, n.Bp. 9 

scaristifi, n.Bp. 385 tarsodeB> n.sp. 274 

scierana Meyr. 30 tasmamana Walk. 209 

Bcitulana Walk.159 technitis, n.sp. 197 

aderopa, n.sp. 180 telephanta, n.sp.208 

scopulosana Meyr. 348 telesia, n.sp. 13 

scotinopa Low. 112 templana Pag. 134 

scmtiferana Meyr. 68 tenella, n.sp. 32 

scyfchropa, n.sp.356 tephraea, n.sp. 423 

see re tana Walk. 159 tessulatana Meyr. 199 

secundana Walk. 158 thalassinana Meyr.834 

sedifora, n.sp. 362 thamnas, n.sp. 33 

seditiosana Meyr. 313 therina, n.sp.228 

segetana Meyr. 328 thermaterrima Low. 99 

semicanella Walk. 297 thiasodes, n.sp. 154 

semiota, n.sp. 267 thoenaroha, n.Bp. 434 

$emirectann Walk.191 thysanoma, n.sp. 147 

semotheta, n.sp. 20 tliystas ? n.sp.398 

serena, n.sp. 222 tothastis, n.sp.339 

aerrata, n.sp. 200 trajectuna Walk. 67 

iervilimna Walk. 299 tranquilla. u.bp.811 

sibylline, n.sp. 152 tran$ciB$ella Walk.233 

sioariana Meyr. 300trepida, n.sp.350 

Btdntyana Walk. Ill triangulana Meyr.344 

Mtgniverana Meyr. 57 tribofana Meyr.260 

sigttigerana Walk. 55 trichograpta, n.sp.397 

simana Meyr. 140 trioolorana Meyr. 405 

stmilana Walk. 138 tripselia Low.. 126 

rftnaragdinana Walk. 284 trygodana Meyr.219 

stnenodes. n.sp. 223 uberana Meyr. 372 

spbriitna Walt. 174 utnbrosa, n.sp. 221 

solana Walk. 98 ursina, n.sp. 148 

Bollioktana Meyr. .. 306 vacuana Walk. 95 

Bordidatana Meyr. ... ... 104 ricarinna Walk. ... . 159 

Bp&niat&s, n.ip..368 vindicata, n.sp.130 

apargotis, n*ap.146 vitiosa, n.sp.308 

spbaerocosmana Meyr. ... 380 volutana Meyr. 319 

aphaltioa, n.Bp. 68 euloana Walk. 402 

fpodota, n.sp. 179 xyhstis Low.361 

standishana Newm.218 xylodes, n.sp. 157 

sbrttoodes, n.ap. 262 xythopterana Meyr.238 

stigmatise, n.sp. ... 182 sapyrsna Meyr.432 

>stipulariB, n.sp.160 aelaniha, n.ap.. ... 375 

fttngulata, n.ap. 276 xopherana Meyr.304 

stypkeiana Meyr. 289 ayznota, n.sp. 7 

aubfnreatana Walk.192 
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ORDINARY MONTHLY MEETING. 

Junk 28th, 1911. 

Mr. W. W. Froggatt, F.L.S., President, in the Chair. 

.m 

Mr. Sydney W. J ackson, Chatswood; Mr. John Shirley, B.Sc., 
Brisbane; Miss Florence Sulman, Lawson; Dr. F. Watson, 143 
Macquarie Street; Mr. C. H. Wilkk, Darling Point, were elected 
Ordinary Members. 

The President called the attention of Members to a circular 
inviting subscriptions to the Anton Dohrn Memorial Fund, 
forwarded by Professor Has well, Local Hon. Secretary and 
Treasurer for Australia. 

The Donations and Exchanges received since the previous 
Monthly Meeting (31st May, 1911;, amounting to 2 Yola, 
62 Parts or Nos., f> Bulletins, 3 Reports, and 6 Pamphlets, 
received from 39 Societies, <fcc,, and 2 Individuals, were laid 
upon the table. 


NOTES ANJ) EXHIBITS. 

Mr, Gurney exhibited a complete series of specimens illus¬ 
trating the life-history of an indigenous Braconid wasp (Optus 
tryoni Cameron), a parasite of the Queensland Fruit-fly 
(Dacns tryoni )—the first parasite of fruit-flies recorded from 
Australia, He showed also a specimen of the wasp bred from 
one of two larvae of the introduced Mediterranean Fruit-fly 
{Otratitn capituta) in a peach—the first and only case of this 
association which had come under his notice. The Queens¬ 
land fruit-fly is known to attack four kinds of native fruits, * 
and is now taking to Citrus-fruits. The wasp has only a 
fluctuating value in checking its natural host at present; hut 
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if it can b© encouraged to give more attention to the intro¬ 
duced host, it may render most useful service to fruit-, 
growers. 

Mr. A. R, McCulloch exhibited, by permission of the 
Curator of the Australian Museum, specimens of Leiuratius 
tntririnrtu* Lay and Bennett, and Vanthigaxtrr bennetii 
Blocker, which he had collected at Murray Island, Torres 
Htrait. Neither of these fishes appears to have been pre¬ 
viously recorded from Australia, though both are well known 
from the East Indian Archipelago and the Pacific Ocean. 

Mr. Froggatt exhibited specimens of the Kurrajong Star- 
Psylla, Tyora ntmulue Froggatt, upon a pot-plant, showing 
the curious filaments produced by the larvae on the loaves. 
Also specimens of parasitic liymenoptera, in illustration of 
Mr. Cameron s paper. 

Mr. North, by permission of the Curator of the Aus¬ 
tralian Museum, sent for exhibition, a series of skins of the 
Plumed Bronxe-wing, or “Bpinifex Pigeon/ 1 Lvphtyphup# 
plumifcra Gould, from various localities in North-western 
Australia, Central Australia, Northern Queensland, and 
South Australia. Immature birds are much paler than 
adults, and have a less amount of white on the breast. When 
fully adult, specimens from all of these States are absolutely 
indistinguishable from one another, in colour and measure¬ 
ments. As pointed out by Mr. North in the Transactions of 
the Royal Society of South Australia (181)8, xxii., p.157), 
Lophophaps Itucbgtwltr , described by Gould from South Aus¬ 
tralia/ is a synonym of h, plumiferu . He also exhibited a 
skin of a Fan-tailed Cuckoo (CacamantAs flabrlliformu 
Latham) presented by Mr. W. Whiting, of Lord Howe 
Island, the bird having been caught alive in that locality in 
an exhausted state, after a heavy prolonged westerly blow in 
May, 1911. 

Mr. Cheel exhibited a very interesting series of specimens 
of West Australian species of 2>er$oonia t from the National 
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Herbarium, by permission of the Director. Likewise, on be¬ 
half of Mr. Ernest L Bickford, fresh flowering specimens of 
Cha tnadauciu m unci nut urn Schau., from a plant introduced 
two years ago from Geraldton, W.A., where it is commonly 
known as Wax-Plant. 

In response to the Secretary’s request, made at last meet¬ 
ing, for exhibits of specimens of some of the rarer Blue 
Mountain species of Per soon ia } for comparison with some un¬ 
common forms whose identification was puzzling, Mr. Baker 
showed P. oblongata A. Gunn, and P. Cunning hamu R.Br.; 
Mr. Cheel showed P. oblongata, P . revoluta Sieb., and P. 
Cunning ham ii: and Mr. Fletcher showed P, oblongata, P. 
rigidu R.Br., P Cnnninghamii * a species which Mr. Cheel and 
Mr. A. A. Hamilton considered to be P. media R.Br., (re¬ 
corded only from Queensland, and from the Hastings and 
Clarence Rivers in New South Wales, in the Flora Auafcra- 
liensis; whose occurrence on the Blue Mountains is, therefore, 
as surprising, as the fact that it should have been overlooked 
so long), and /\sp.,t obtained by Mr. H. Deane at Newnes, 
still to be identified. 


* P. myrlUoidts var. brmfolia Benth. j *** also p.848. 
t P. CunningKamii R,Br. 
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CONTRIBUTION TO OUR' KNOWLEDGE OF THE 
CHEMISTRY OF BLOOD. 

No 1. Globin Sulphate and Globin from Ox-Blood. 

By E. C. Grey, BSc., Acting Demonstrator and Assistant 
Lkoturkr in Physiology in tiik University of Sydney. 

(From the Phynioloyiad hakorutory of the Univerxily oj Sydney). 

General considei'atifrn#. - Oxyhwnniglobin from ox-blood has 
received very little attention as regards its chemical composition, 
and although, as is well known, this is clue to the fact that the 
substance is not readily crystal!isable, nevertheless it is not a 
little surprising in view of the fact that a solution of ox-blood is 
universally accepted as a standard solution of haemoglobin. The 
fact that haemoglobins behave differently in their properties, 
especially as regards their power of crystallising, is a clear indi- 
eation of a difference in chemical constitution, and hence in the 
cam of ox-blood hemoglobin we might well expect this difference 
to be considerable. That such is the case is demonstrated by the 
results put forward in this communication. The researches of 
Kftster* and others have almost conclusively shown that these 
differences are not due to any variation in the composition of the 
prosthetic group, and moreover since this portion of the hamio- 
globin molecule constitutes only five per cent, of the whole, it 
cannot account for the marked differences in haemoglobins from 
various sources. The difference must, therefore, certainly lie with 
the albuminous moiety, and this is borne out by experiment. 

I have been able to show that the globin of ox-blond is more 
basic than that from the haemoglobin of the horse, which has 
served as the material of most previous investigations This 
basicity is evidenced by the power of the histone to combine with 
nearly nine per cent, of sulphuric acid. 

* H~8. IbitTvhyfal 0h«M. wTw] sTaOl, 190*. 

3ft 
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THK CHEMISTRY OF SLOOP, I., 

Expebimrnta h*~~Tke. preparation of globin from ox-blood by 
Lawrotv’s method * ^ 

The Lawrow method is briefly as follows. An aqueous solution 
of haemoglobin is poured, with constant agitation, into a large 
excess of a mixture of five parts of alcohol, two parts ether, and 
one water, the mixture having been rendered of such an acidity 
that lOOcc. contain 0*025 grams H a S0 4 . It is necessary to add 
the haemoglobin solution with care, otherwise the precipitate is 
likely to be contaminated with undecomposed haemoglobin which 
is difficult to remove by washing. This difficulty can, however, 
be readily overcome by using a much larger excess of sulphuric 
acid than was employed by Law row. 

In the application of Lawrow’s method to the precipitation of 
ox-blood globin, it is necessary, on account of the greater basicity 
of the globin, to employ more sulphuric acid, as will be seen from 
the following experiment. 

Experiment 1. 


Alcohol. JOOOcc. 

.Ether . 40Ooc. 

Water. 120cc. 

H*S0 4 N/1G. 80oc. 


To this mixture were added 50ce. of blood-solution containing 
the hemoglobin from exactly 25ee. of defibrin&ted ox-blood. The 
solution was thoroughly shaken during the addition of the haemo¬ 
globin in a stoppered bottle, and the flocoulent white precipitate 
allowed to settle. Of the haemoglobin solution, 50oc. more were 
now cautiously added, with constant shaking; the precipitate 
which formed was of deep red colour, and moreover the solution 
did not darken as before, indicating that the further quantity of 
haemoglobin had not been decomposed. A portion of the super¬ 
natant fluid was tested, aud found almost neutral to methyl 
orange, and neutral to dimethylaraidoazobensol, but add to 
phenolphthalein. Moreover, on addition of a large excess of 
sulphuric Acid, the precipitated hemoglobin was immediately 
split, the hssmatin dissolving and darkening the solution, and the 
red colour of the precipitate giving place to the white of the 
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globin. There is another interest attached to this experiment. 
As was pointed out, the supernatant fluid was acid towards 
phenolpbthalein, although neutral to methyl orange. 

Of the supernatant fluid, 260cc. required l*0cc. N/10 Na t CO B 
to render the solution distinctly alkaline to methyl orange. Of 
the same solution, 250cc required 3 3cc. N/10 NaOH to produce 
the first pink colour with phenolphthalein. It is clear, therefore, 
that organic acids are produced in the solution during the 
decomposition of hremoglobin with sulphuric acid. This fact has 
been pointed out before by other observers. 

Hsematin was completely removed from the solution before 
titration, by boiling till precipitated and filtering. 

Since the total volume of the fluid used in this experiment was 
1650cc m and this volume contained BOcc, N/10, H*S0 41 every 
XOOcc. contain 0 024 gram of sulphuric acid, which is practically 
the quantity recommended by lawrow. This experiment shows, 
therefore, that more sulphuric acid is necessary to precipitate 
globin from ox‘blood than from the haunoglohjn of the horse. 

It should be mentioned that these experiments, in which an 
exact quantity of sulphuric acid was used, were carried out after 
I had previously ascertained, by analysis of the precipitated 
globin, that the substance contained a considerable amount of 
chemically combined sulphuric acid, a conclusion which was 
arrived at independent of Lawrow’s work. At that time, the 
globin was precipitated in .the presence of a larger amount of 
sulphuric acid, 2oc. per litre, for 50cc. of 50% solution of ox-blood. 

Experiment 2 .—On the weight of globin obtainable from ox-blood. 

Method .—The Lawrow method was modified by the use of a 
larger Excess of sulphuric add. The details of the operation were 
it*) different, and are described below. 

Deflbrinatcd ox-blood was used in all the experiments, the 
Oxygen capacity of the blood being previously determined. In 
order to avoid any loss, the operation of centrifuging the corpus* 
fries and washing away the serum was carried out on a number 
■ e# Small lots of blood which were subsequently united. Twelve 
Ibfcs of deflbrinated blood, 50cc., were carefully measured, and 
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washed in the centrifuge with normal saline 0*9% NaCl, until 
the washings gave no precipitate with potassium ferroeyaitide 
Mid acetic acid, or with nitric acid. The corpuscles were then 
dissolved in distilled water, the contents of each tube being 
made up to 100, and the solutions filtered, Of these filtrates, 
50cc., therefore, represent the haemoglobin from 2 free, of defibri- 
nated ox-blood. Four lots of IGOcc. of the filtrate were taken 
and precipitated as below. These experiments were carried out 
during the progress of otlfer work, and, owing to the fact that 
about two months were taken up in the drying of the globin 
precipitates, a somewhat unique preparation was obtained. The 
details are as follows. Of the haemoglobin solution, 1 OOec. were 
poured gradually into IfiOOcc. of a mixture of alcohol, ether, and 
water in the proportions 5: 2: 1, the solution having l>een pre¬ 
viously acidified with 2ec. of sulphuric acid. The flocculont 
precipitate was allowed to settle. The dark-coloured solution 
was then removed by suction through doth stretched over the 
broad end of a thistle funnel. This method is rapid, and permits 
of the precipitate being repeatedly washed without incurring any 
kiss, as would happen using filter paper. The washing was con¬ 
tinued until the fiuid wti h no longer coloured. The precipitates 
were then transferred to weighed centrifuge-tubes, and the wash¬ 
ing finished in the centrifuge with absolute alcohol, and finally 
with ether. The precipitates when centrifuged, occupied about 
70oc. in volume. The tubes were now placed in the incubator at 
37°C., where they remained for six weeks. In order to assist in 
the drying, vessels containing quick lime were also placed in the 
warm chamber. At the end of this time, the tubes were trans¬ 
ferred to an oven at 50 e C., and remained there for two more 
weeks. The tubes were now of constant weight. The material 
occupied about 20cc., and was of the consistency of partially 
baked porcelain. The preparation certainly appeared different 
from the material previously prepared in the laboratory, and the 
conclusion seemed justifiable that we were dealing with pure 
anhydrous globin, or, as it was subsequently shown to be, globin 
sulphate. It is a difficult matter to remove all the water from 
the globin prepared in the ordinary way and dried quickly at 
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JO0*C M And it is probable that, even when heated to 100*C, for 
many days, the preparation still contains water in some form of 
combination. It is interesting to note, therefore, the nature of 
the precipitate prepared by very gradual dessication lasting about 
two months, and at a temperature nevpr exceeding 50*C. 

The weights obtained were as follows : 


GlobinsulphaU from 60cc. defibrin a ted ox-blood. 

{*) 8*94 grams. 

(b) 8’84 ,, 

<e) 8*88 „ 

(d) 8*34 „ 

(e) 8'48 „ 

It was found, unfortunately, that Non. (a) and (b) contained 
particles of glass, and they wore, therefore, not included in 
calculating the mean value. The last estimation, No, (e), was 
carried out in two (lays by drying the globin in an open glass 
vessel at 110*G\ 

The percentage of globin sulphate yielded by ox-blood is, 
therefore, 


Globin Hu)pha(6 weighed 
from lOOoc. ox-blood. 


No.l. 16*76 

No.2. 16 68 

No.3. 16*94 


Calculated to original 
globin. 

16 40 
16 32 
15*68 


Mean 16 79 Mean 15*48 


The figures in the second column are found by deducting the 
amountof combined sulphuric acid, viz. 1*36 ga*ains determined 
in the manner to be described later, from the figures of the first 
column. 

There is a good indication, therefore, that the I^awrow method of 
obtaining globin sulphate gm^s a product of constant composition. 

This is further borne out by the determination of the nitrogen 
and sulphur in many specimens of the sulphate obtained under 
various conditions, as regards the concentration of sulphuric acid 
in the precipitating fluid. 

Expkhimekt 3, - The mlphur in globin mtd globin wlpkate 
from oay blood* 

The total sulphur in the globin sulphate was determined by 
xpoistening with a strong solution of KOH, evaporating to dry- 
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nees, and subsequently fusing with an additional quantity of 
N& e COg and KNO a ; the sulphates were precipitated in hot 
solution by addition of BaCI 

The precipitates were collected on filter paper, and, after wash¬ 
ing and drying, were ignited, and the ash reheated with a few 
drops <d concentrated sulphuric acid. 

a) 0 7121 gram globin sulphate gave 01610 gram BaSO 8 3 )2% 

(b) 0*7239 gram „ „ „ 0 1747 „ „ 8 3-26% 

*<o) 0*2286 gram.0O496 M „ 8 2*96% 

<d) 0-6600 gram „ 4,, „ 0 U34 „ „ 8 8-02% 

Mean value for sulphur 8 8-06% 

It was next of importance to determine how much of this 
sulphur was present in the globin sulphate as sulphate, and how 
much as sulphur itself. ' 

An attempt was made to determine this by difference, but th6 
result was not satisfactory, the percentage of organically combined 
sulphur being found to be too high. 

The percentage of sulphur was, therefore, determined itt a 
sample of globin prepared by precipitation in the absence of 
sulphuric acid, The result gave 0*45 as the mean percentage of 
sulphur in globin. From this figure, and the data given above 
for the total -sulphur, in globin sulphate, it is possible to calculate 
the proximate composition of globin sulphate. 

ExpkhimbNT 4 .—The direct determination oj the organicaUy 
combined eulpfmr in globin of ox-blood. 


Preparation of the globin : 

Alcohol. 500cc. 

Ether . 200cc. 

Water. lOOcc. 

Trichloracetic acid. lOgraxns. 

Ox-blood 50% solution.,.. 50cc, 


The blood*solution was poured into the acid alcohol-ether 
mixture, and the solution set aside for some days. No pre- 

# I am indebted to Dr. J. M. Petrie, F.L€*» for this sample fe) of gtobin, 
which was prepared by him last year. 1 would express my thanks to iilm 
also for many suggestions relating to the Law row method. 








cipitate appeared ; water was now gradually added, and the 
precipitate, which thus separated, was filtered and washed 
with alcohol-ether mixture. % 

25 cc, ox-blood gave 3 96 grams protein—16-84 per cent. 
Data of Sulphur Determination. 

(1) 02700 gram protein gave 0*0094 gram Ba8o 4 8*0*47% 

(2) 0*6460 gram protein gave 0*0200 gram BaS(> 4 8 = 0*43% 

Mean 8 » 0*45% 


From this value for organically combined sulphur in 
globim it is possible, as shewn below, to calculate the dis¬ 
tribution of the sulphur in globin sulphate, and also the 
proportions in which the globin and tie sulphuric acid stand 
related. 

In globin sulphate. 


Organically combined sulphur. 0-41% 

Sulphur as sulphuric acid. 2-64% 

Total sulphur . 3*05% 


Calculation of the composition of globin sulphate. 

Assuming 100 parts globin sulphate to contain * parts globin, 
since, by experiment, globin contains 0*45 per cent. 8. 

Then the amount of organically combined sulphur in 100 parts 
el globin sulphate is equal to 0*0045#. 

Again 100 parts of the sulphate contain (100-#) of H*80 4 . 

Therefore, sulphur present as H tt 80 4 , is equal to HOO-#)^ 
pet* cent. 

ButO00«#)|$ + 0*0045# s? total sulphur in globin sulphate; and, 
by experiroent, the total sulphur was found to be 3*05%. 

Hence (100-#)}g +0*0045# * 3*05 
10G-# + 0*0137# = 3*05 
0*9863# » 90*667 


’9mm fur globin sulphate: 

. 

Sulphuric sold, 


91*92 

91*92 per cent. 
8*08 „ 
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The determination of the nitrogen in the sulphate of globin 
from wc-blood) and th* j calculation of the nitrogen in thv 
original globin . 

The nitrogen was determined by Kjeldahl : 

(t)0‘263£ gram of sulphate of globin requires! . 

... 27'6cc, N/IO If»S0 4 N 14*62% 

(2) 01902 gram „ „ ... 20 3cc. N 14*94 % 

(3) 0*3897 gram „ „ ... 41*2oc. N 14 80% 

(4) 0*0863 gram „ „ ... 6*2*lcc. „ „ K 15*0 0% 

Mean of three determinations N 14*91% 


16 79 grams of globin sulphate are equivalent to 15*66 grains 


of globin. 

Hence the percentage of nitrogen in globin. N 15*98% 

Calculated to ash-free globin... N 16*03% 

The percentage of nitrogen in globin from horse- 

hserooglobin, according to Shulz*. N 16*89% 


Determination of the ash. 

0*2437 gram of globin sulphate gave 0*0008 gram ash, 0*32%. 
The ash found by Shulx in globin from horse-blood was 
0-58% 0.84 %. 


URNKRAL CONCLUSION*. 


(1) Each hundred cc. of ox-blood yield 16*79 grams of globin 
sulphate, which is equivalent to 15*43 grams of globin. 

(2) The globin from ox-blood is more basic than that from 
the haemoglobin of the horse. 

(3) The sulphate of globin precipitated from solutions con¬ 
taining varying concentrations of sulphuric acid is of 
constant composition, containing 8*08% sulphuric acid. 

(4) The percentage of nitrogen found in the globin sulphate 
is 14*9, from which the calculated percentage of nitrogen 
in the globin from the blood of the ox is 16*03%. 

(5) The globin precipitated by trichloracetic acid was found 
to contain 0*45 per cent, sulphur. 

In conclusion, I beg to express my thanks to Professor Anderson 

Stuart, in whose laboratory this work has been done. 







315 


ON THE AFFINITIES OF C^NOLESTES. 

[MahsupialiaJ. 

By R. Bhoom, M.D., C.M.Z.S., Corresponding Member. 

In 1895, Oldfield Thomas described the remarkable South 
American marsupial, (.'(vnofnttni ; and gave raisons for believ¬ 
ing that it represented a new type of Diprotodontia, and 
apparently a living representative of a group previously 
known by a few extinct forms. 

With regard to its affinities, Thomas considered that it is 
closely allied to none of the living forms, but that it is more 
nearly related to the existing marsupials of Australia, than 
to those of America. “It is, M he adds, *‘clearly a Diproto- 
dont, as not only does it possess the characteristic develop¬ 
ment of the lower incisors, but even the molars resemble 
most closely in structure those of certain members of the 
family Phalangcridtz, while being wholly unlike those of the 
typical Polyprotodonts. From all of the existing Diproto- 
donts, however, apart from its habitat and numerous detailed 
differences, Uaznolentes is at once distinguished by its not 
.being syndactylous, a character which is always considered 
as of family rank. It formB, therefore, among existing 
MaHiupials a peculiar Family, and one which in America 
represents the Diprotodonts of Australia, just as the 
Didetphyida da the Polyprotodonts/' 

In 1896, I had an opportunity, through the kindness of 
Mr. Thomas, of examining the type-skull; and I then came 
to the conclusion that Caanokites was much more nearly allied 
tb the American Polyprotodonts than to the Australian 
Diprotodonts. When dealing with the affinities and habits 
of ThylacolcQ) in a paper published in 1898, I gave a diagram 
of what I regarded as the phylogenetic relationships of the 

m 
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Diprotodonts ; and, in connection therewith, 1 stated “CVrwo- 
lcBte$ has been omitted, as 1 consider the evidence which 
would place it with the Australian Diprotodonts not suffi¬ 
ciently strong, and in any case it is evidently not a near ally 
of any of the Australian forms.” 

Most recent authors seem to have accepted Canolestes as 
a primitive, but true Diprotodont. In October, 1909, 
however, a paper was published by Miss Pauline H. Dederer, 
in which she compares lUcenolestes with known Folyprotodonts 
and Diprotodonts.* She shows that CctnoleMes exhibits 
many Polyprotodont characters, and only very few Diproto¬ 
dont; and her conclusions may be given in her own words. 
“Sinclair concluded that Caenolestos is very like the primitive 
Phalangers, and the two families are probably related, not 
convergent; that, while the fossil Cssnolestidse are too special¬ 
ised in tooth-structure to be the direct ancestors of * the 
Phalangers, yet there is probably a common ancestry. Later, 
he gave weight to the possibility of convergence to account 
for the resemblance in tooth-structure. This latter view 
would seem to be more in accord with the facts known about 
Caenolestes, for excepting tooth-structure, there appears to 
be no other important character which links it with the 
Diprotodonts, and there are several, as given above, which 
link it with the Polyprotodonts. While there is undeniably 
a series of forms connecting Ceenolestes with the Diproto¬ 
donts in tooth-structure, yet Caenolestes itself is so generalised 
in this respect, that we may perhaps, in the absence of other 
corroborating characters, question its inclusion within this 
group. Possibly it may be found to be an offshoot from the 
Polyprotodonts, as it appears structurally to be more general¬ 
ised than any Diprotodont, and, therefore, it might well 
occupy a separate suborder, as Thomas suggested—the Pauci- 
tuborculata of Ameghino.” Thomas had suggested that a 
further knowledge of the soft parts, skeleton, and milk- 


* American Natural!* t, xliii., 614, 
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teeth might necessitate the separation of Ccenolcstes from the 
Diprotcdonts, and the placing of it and its fossil allies in a 

distinct suborder. 

> 

Gregory, in his most important work on the orders of 
mammals, accepts Miss Dederer’s conclusion, and places 
(■tmolfHtes in a separate suborder—the Paucituberculata— 
equivalent to the suborders Polyprotodontia and Diprofco- 
dontia, In the diagram he gives of the phylogeny of the 
marsupials, he derives the Ceenolestoids quite independently 
of the Pbalangeroids from a generalised Polyprotodont which 
lived in Upper Jurassic times. 

It is admitted by all that C&nolestes resembles the Diproto- 
dont in only two points, which, as stated by Miss Dederer, 
are—"(1) Condition of teeth: (a) one large lower incisor, 
cutting, projecting forward ; (b) other incisors and canine 
in lower jaw vestigial as in Epanorthhhc ; (c) anterior pre- 
molars small, showing tendency towards condition seen in 
Phalangers, where they are vestigial. (2) Pattern of teeth 
*■ -molars like Phalanger molars rather than the Polyproto- 
dont type/' 

On the other hand. Miss ^Dederer gives a list of ten Poly¬ 
protodont characters shown by C<rnole$tes y though one of 
those given, the equality of the fore and hind limbs, is of 
little importance, and had better be omitted. The remaining 
Polyprotodont characters arc : — 

M (l) Dental formula like that of the Dasyurid genera 
Thplacinus, Pha*rolof;t?le f namely: i.£ c.J pm. § m. £; in this 
family, the incisors are numerous, small, subequal; canines 
larger than incisors. This agrees with the condition in the 
upper jaw of VtmoleMe*. ” 

"(2) Close resemblance in external form to Phancolofjah — 
rat-like or opossum-like in form (Thomas).’* 

"(8) Resemblance to Dasyurus skull, (a) in general shape, 
(ft) pterygoid processes of palatine slender and delicate, (c) 
alisphenoid bulls? similar in general form," 
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"(4) Marked resemblance to Antcchinomys and Sminthop- 
sis skulls in size, shape, and delicate character of the bones; 
absence of strong crests or ridges." 

“(5) Palate long and narrow, similar to characteristic 
Polyprotodont form, with long and narrow palatal vacuities." 

“(ft) Lower jaw very similar to Danyarus, Plmscolagale, 
and especially to Antechinomys and Sinintliopsis in inflection 
of angle, and proportionate size of angle, condyle, and 
enronoid." * 

“(7) Rudimentary pouch (Thomas, after Tomes), as in 
Phascologalc and Marmosa." 

“(9) Pcs non-syndaetyl, as in Dasyures and opossums," 

“(10) £<><>1 plantigrade—resembles Phascologalc in number 
and position of pads, and short clawleas hallux (Thomas)." 

While one or two of these characters may not, in them¬ 
selves, have very much weight in determining affinities* most 
of them are of great importance; and the assemblage of these 
numerous Polyprotodont characters in out* animal makes tlw 
case so strong in favour of a Polyprotodont affinity, that 
only the presence, on the other hand, of very strong Diproto*- 
dont characteristics would suffice to outweigh them. 

The more one goes into detail* however, the more striking 
does the Polyprotodont affinity become; and, in addition, to 
the characters noted by Miss Dederer, the following others 
may be mentioned. 

Unfortunately the soft parts are not known, but there 
is reason to believe, from the structure of the bones, that the 
arrangement of the nasal cartilages is much more typically 
Polyprotodont than Diprotodont. The turbinal springs, as 
in Polyprotodonts from low down on the nasal wall. The 
lmsal floor is also, as in Polyprotodonts, a wider grixjve than 
in Diprotodonts. Further, the arrangement of the palatine 
processes of the premaxillse is also typically Polyprotodont. 

The structure of the tympanic region is, in every detail, 
typically Polyprotodont, and quite unlike the condition ife 
any Diprotodonts. The tympanic bone is a slender ring, 
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which is protected by a well developed, thin alisphenoid 
bulla. An exactly similar condition is found in the Didei¬ 
phids, and u somewhat similar' condition in the Dasyurids 
and Peramelids. The arrangement of the foramina in the 
squamosal bone, and . the relations of the squamosal to the 
periotic are all typical Polyprotodont characters. 

In the relationships of the bones, and the foramina in the 
posterior basicranial region, C (molest es closely resembles the 
primitive Dideiphids, such as Marmosa , and less closely the 
Australian Polyprotodonte; while the differences from the 
conditions in the Diprotodonts are consider iifele. 

Apart from the condition of the teeth, Camolestes is a 
typical Polyprotodont in all its cranial characters, and the 
.question to be considered is whether the Diprotodont-like 
character of the teeth is of sufficient weight to place Cctno- 
lestes among the Diprotodonts, in spite of the cranial charac¬ 
ters all pointing in the other direction. 

Now while a type of dentition may remain practically 
unaltered throughout long ages, if the habit remains the 
same, it is surprising how readily the type may be altered 
with change of habit. Thus in the Dideiphids we find a 
dentition which has remained with little change throughout 
the Tertiary period. But the Diprotodonts of Australia, 
though closely related, have, in probably a very much shorter 
time, evolved in a number of very different ways. Further, 
numerous instances can be given of animals in no way nearly 
related to each other, evolving closely similar types of den¬ 
tition. $ For example, take the molars of Notoryetes and 
Chrysotkloris, or of Diprotodon and Dinotherium. And a 
Diprotodont arrangement his been independently evolved in 
in a large number of the mammalian orders, Multituber- 
culata, Rodentia, Ungulata, Primates, Chiroptera, and even 
to some extent in the Insectivora. 

J Though in Canolestes the dentition bears a superficial 
resemblance to that of the Diprotodonts, it really differs in 
some important points. In the first place, no known Diproto- 
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dont has more than three incisors; Ccvnolestct has four. In 
Diprotodonts, the canine, though often present, is always 
of less importance than the inciaorB ; in Cornole$Us, the upper 
canine is larger than the incisors. The molars undoubtedly 
are more like those of the Diprotodonts than the Polyproto¬ 
donts ; but when we look at the molars of some of the 
bandicoots, we see that Ccmolestc* is not so very far removed 
from known Polyprotodont types; and the last two molars 
seem still to retain a considerable amount of Polyprotodont 
character. The lower first incisors are undoubtedly developed 
to a degree quite unknown in fny Polyprotodont, but we find 
a tendency to the increase of the first incisors in a number of 
Polyprotodonts. In Phascologale t it is so well marked, that 
this genus might be looked upon as incipiently Diprotodont, 
the first incisor both above and below being much longer 
than the other incisors, and nearly as large as the canine*. 

Miss Dederer, Dr. Gregory, and Sinclair, while agreeing 
that Gtrnohste # should not be placed in the Diprotodontia, 
prefer to place it in a distinct suborder, the 
lata. But it has long seemed to me that, as Cccnoforte« differs 
from the typical Polyprotodonts only in tooth-specialisation, 
it should not be removed from the Polyprotodontia, feet 
merely be made the type of a distinct family, or section at 
most. If the acquirement of a diprotodont dentition is to 
lead to an animal's being placed in a distinct mu border, then 
Ohiromyg must be removed from the Prosimiae, and De*mod.u$ 
from the Microchiroptcra. 
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NOTES ON SOME MALLOPHAGAN GENERIC NAMES. 

By T. Harvey Johnston, M.A., D.Sc., and Launcelot 
Harrison. 

A certain amount of confusion bos crept into the generic nomen 
clature of the Insects belonging to the order Mallophaga. Many 
of the errors have been corrected by Neuiuann( 1906), but there 
are, however, a few important points in which wts differ from the 
well known French parasitologist. In order that the matters 
referred to by uw might be more easily understood, a very brief 
sketch of the previous work on certain generic names in this group 
is necessary. v: ::> 

The difference liet ween “ biting lice 11 and “ sucking lice ” was 
first rocogniscHl by De Gecr(1778), who founded the genus Ricinus 
to include the mamlibulate forms, the old name Pediculu# being 
retained for the true lice, whose affinities are rather with the 
Hemiptora tluin with any other order. Hermann(1804), knowing 
Ricinm to l>e preoccupied in Botany, proposed Nirmu* as a sub 
stitute. Nifcwich, in 1818, published a very important work on 
parasitic Insoefca, including the Mallophaga, but took no notice of 
previous attempts at classification, beyond placing the earlier 
generic names as synonyms of his own. He divided the order 
into two families, to which, however, he did not assign names, 
these being first given, in 1832, by Burmeister. Each family 
consisted of two genera, one parasitic on mammals and one on 
birds, 'tin binUnfestitig genera were subdivided by Nitzsch into 
a number of subgenera as follows:— 

Fain. Puilo pterion: (I) Trichodectm\ (2) PhUnptarm (subgenera: 
Dowphorut*, fimw, Lifwums, Goniodes), 

Fain. LiothbidvE: (l)Gyropua; (2)Lioeh&um(tmh$m*: Colpocehpa- 
lum , Menupon, 7'rinoton, Eureum t Lmmbothrion, Physostomum). 

In the ease of the two subdivided genera, all species were left 
in the original genus in each case, but were grouped under the 
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headings of the various subgenera. These subgenera, though 
ostensibly retaining that rank, were practically treated as genera 
by Burmeister( 1832), Dcnny(i842), Giebel(i874), Piaget (1880, 
1885), and Taschenberg( 1882). It was Kelloggl 1 896, p«60), who 
first openly raised the subgenera to genera. 

Ncutnftnn(189fi, pp.56, 60) has pointed out that Hermann had 
no real justification for erecting hence his genus must be 

ranked as a synonym of Ricinu*. Moreover, tfirmns NTitzsdh 
(1818) could not stand, the name had already been used by 
Hermann. Neumann aceoidingly substituted Degeeriella for 
Nitzsch s genus. He went on to point out that, in the elevation 
of the subgenera to genera, the original genera had not been 
retained, and he, therefore, took the first described species under 
the first named subgenus in each case as the type of the original 
genus. Thus Docophornti was replaced by Phtiopteru * (with /*. 
net’llaiuH Scop., as the type), and Cofpawphalnm by Lwlk*um(vrith 
L. zebra N., as the type). Finally, he considered the question of 
reinstating Ricinnn. He lias credited Piaget with pointing out 
that the first species described by De Geer, under his genus as 
Rieinu*/ringing was subsequently included in Pky#o#tomum N,, 
whereas that author, as well as Giebel and Denny, have, in tide 
matter, simply followed the synonymy given in Nitzscli’s work. 
jRicinu# fringUlr* De Geer, was made the typo-species of the genus 
by Neumanu, and was said to be prolmbly identical with Phymr 
ntomnm irawem N. Nitzsch, Downy, and Qiebel have, however, 
definitely placed R. frinyillfr as a synonym of Ph. nitidisdmum 
N., admitting the identity of the two forms. No reasons are 
advanced by Neumann to show that the latter admission is 
incorrect. We may therefore conclude that Niteeh’s Ph. nitir 
distimuniy rather than his Ph. irancet^ is the same species as that 
named by De Geer as R.JringUfa, and designated as type of 
Ricimt* by Neumann. This author is correct in regarding 
Phyaostomutrt as a synonym of the latter genus; but it appears to 
us that the fate of the genera Liothmm and Colpocephalum is also 
dependent on the above facts. 

Our view of the matter will be seen from the following state* 
meat. De Geer founded the genus Ricinus, but* as no type had 
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been designated and all the species had been allotted to later 
genera, Neumann was at liberty to designate a type from amongst 
De Geer's original species. R. /ringHim having been selected, 
PkyaoMtomum N., becomes a synonym of Ricimu* on account of 
the former including the type-species of the latter amongst its 
original species. Nitzseh, however, regarded Phyaoatomum as a 
subgenus, and ; consistently referred to every species under its 
generic and not under its subgeneric name. Thus Ricinus 
frimjillm DeG. t appeared in Nitzseh(18l8) as Liotheum nitidiaai. 
mum . Hence Liothrum N., includes the designated type of the 
earlier genus Ricinna, and must be ranked as a synonym of the 
latter. We do not thiuk that it is permissible to fix a type for 
Liothaum as well as for Ricinu*, seeing that the type of the latter 
is already included in the former. We have consulted papers by 
8tiles( 1905), and Blanchard( 11106), but have not noticed any 
direct ruling on the point involved. Stiles(I905, p.26), in writing 
of subdivided genera, states that u if a type is designated, the 
original generic name always follows the subdivision containing 
the type.” Thus R. /ringHim must pass into Liothaum before it 
can reach Pkyaostomnm. The last-mentioned must be the type- 
subgenus (in the Nitzschian sense) of Liothaum, t\«., of Ricinua 
since it includes the type of the genus. Colpooaphalum N., would 
than maintain its individuality. 

Apart from the question of nomenclatural propriety, there can 
be no doubt as to the expediency of our view, for we would retain 
thewell known genus OolpocephcUum^ which included 137 species 
up to 1908(.Kellogg, 1908), whereas Neumann would reduce it to 
««$rnonym of LiotKeum, a generic name which has remained 
gtecticcdly unused since Nitzsch’a day. We would place both 
tmlhaum N., and Pkyaoatomum N., as synonyms of Ricinua , thus 
involving a change in the generic names of the twenty-nine species 
hitherto included under Pkyaoatomum (vide Kellogg, 1908), a 
change that is inevitable, as has already been pointed out by 
Neumann. Liothcum Neum., nee Nitzseh, accordingly becomes 
a synonym of Golpoeaphalum. 

; Among certain philopterid genera, an extraordinary confusion 
has arisen, the various stages of which are as follows, In 1835, 
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Dnfour described a parasite, Phttoptenn bmvim from an albatross, 
this species being made the type of the genus Docophoroidt* 
Dermy(MSS.) by Giglioli in 1864, a valid generic diagnosis being 
given. Nitzsoh had named the same insect Lipeurm taurm f but 
since his description was not published until 1866 (p.385), it 
cannot claim precedence. Subsequent writers apparently recognise 
these facts in their synonymy, but Denny s genus lias not received 
due recognition. In 1866, Rudow founded Trabeculu# for a 
closely allied parasite, TV. whitting % from a petrel; and, four years 
later, ignoring his own prior action, created a new genus, Onoo~ 
phorufi (nec Oncophora Dies., a nematode genus) with the same 
type. In 1882, Taschenberg erected Burymetopu* with Lipeuru* 
tauru8 N., as type, recognised Rudow’s Oncopharue whitting i as 
congeneric, after having examined the type-specimen of the latter, 
and placed this species under his own genus. Piaget, in 1,8(80, 
added several species to Oncophoru* Rudow, dividing them into 
two groups, the Docophoroides and the Nirmoides; but he was 
obviously not too sure of his ground, since, though he included 
Rudow V species in his descriptions, he did not include it in Ids 
key to the genus. Taschenberg having removed 0. whillingi 
from the genua Oncophoru* into his Eurymctopu*, Piaget in 1885 
(p.35) claimed the genus as “Oncophoru*, m.” Kellogg( 1896, p.68) 
has indicated some of these facts, but has not offered any com¬ 
ment, while Neumann appears to have overlooked them, and to 
have accepted Piaget’s genus as being identical with Rudow's 
Trabeculum which name he allowed to stand. He gave a new 
name, Taechmbergiue, in place of Euryimtopu*, a name already 
preoccupied as a genus of Coieoptera by SchOnherr in 1840. From 
the foregoing it is obvious that Docophoroide* Denny, stands, with 
Trabeculus Rud., Oncophoru* Rud., Burymetopm Tasch., and 
Taechenbergiu# Neum>, as synonyms, for the forms from petrels; 
while a new generic name is required for the species from Rattidm, 
etc., grouped by Piaget and later writers under Oncophoru# f 0 . 
ttchittsngi and allied Docophloroid forms being excluded). For 
this group of species, we propose the name RaUicola t which differs 
etymologically from RalUcuki Schleg., 1871, in ornithology. O, 
aitmuatm N., has been selected by us as the type-apSciee, 
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Neumann has already replaced Nitzechia Denny, 1842 (nee 
v. Baer, 1827) by Dentiyu^ and Piayetia Picaglia, 1885, f nec 
Ritsenia, 1874) by Piagetidla. Rioaglia’s paper is not available 
to us, and his genus has not been taken into account by Kellogg, 
beyond the mere mention of it in hia bibliography( 1896, p.36). 
The species are listed under Menopon in the latter’s list (Kellogg, 
1908). We are, therefore, not able to give any opinion as to the 
value of the genus. A subdivision of the unwieldy Menopon is, 
however, desirable. Bureum N., is included by Neumann in his 
list of genera, though Kellogg(1899, p.133) has shown it to be 
based on immature forms of a Menopon. The latter author has 
studied E. matteua N.,(« M. mnlleue), which, being the better 
known of Nitzsch’s two species, may be taken as the type. 

In a later publication, Neumann (1909, p.9, footnote) has 
changed Omithobius Denny, to Ornithonomus, as he considers the 
former name to be preoccupied by OmitAobia Meigen, 1832, in 
Diptera, In the recommendations under Art.36 of the Inter- 
national Oode, as given by Stiles(1905, p.47), and by Blanchard 
(1906, p.S2), this is not allowed to be sufficient grounds for the 
rejection of a name. We have accordingly placed Omithcmomua 
Naum, as a synonym of Ornithfihvu* Denny, in the list of genera 
appended* Piaget! 1880, p.378) has already shown that Meta- 
peuron Rudow, (type M. punctatum Rud.,«= 0. cygni L.) is a 
synonym of this genus. 

*Tbe following genera, proposed prior to Neumann’s paper, have 
been omitted by him, viz., Keeiotinue Kellogg, 1903; Pkiloceanue 
Kell., 1903; Omicholax Carriker, 1903; Kdlogyia Carriker, 1903 ; 
Hetorodoxus Ij 6 Souef & Bullen, 1902; Latumoephalum Le Houef, 

i m. . ‘ 

In conclusion, we append a list of the twenty-eight genera at 
present existing, indicating the types where our available liter¬ 
ature has permitted. Such of these types as are marked with an 
asterisk^), have been designated as such by ourselves, and, for 
the most part, have been selected from the available species on 
account of their occurrence on common domestic animals, or on 
other boats which are fairly readily obtainable. 
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A. Suborder Ischnocbka Kellogg. 

F a ni. Trie h a d r. c t idtei — 

1. Trichodectes N., 1818.— *T. canis Degeer (syn. 7\ talus N.). 

F a m. P h il o p t e r i d te : — 

2. J*kilopteru$ N., 1818 (syn, Docophorus N., 1818)— P. 

ocellatus Scop. 

3. Xesiotinns Kell., 19©3.— X. demrrsus Kellogg. 

4. Kdtoijffia Carriker, 1903.— K. brevipe s Carr. 

5. Ornicholaj' Carriker, 1903.—O. robustus Carr. 

6. Ak doi&octus Piaget, 1878. — A . nuirgitmtus P, 

7. Giebdia Kellogg^ 1896.— G. mtrabilu K. 

8. Degecridla Neura., 1906 (syn. Nirmus N., 1818, nee 

Herm., 1804).—*77. discocephalus' N. 

9. Dorophoroides Denny in Giglioli, 1864 (syna. Trabccutus 

Eud., 1866; Oncophorus Hud., 1870, nec Piaget, 
1885; Eurymetopus Tasch., 1882, Taschenbergtus 
Neum., 1906).— 1). brevis Dufour. 

10. Goniodes N., 1818.—*G\ pavonis L. (syn. G. folcicor - 

nis N.). 

11. Goniocotes Burin., 1835 .—yaUinat Deg. (syn. G , 

hologaster N.). 

12. Ornithobius Denny, 1842 (syn. Metupeunm Hud., 1870; 

Ornithommus Neum., 1909).— O. cygni Linn. 

13. Bothriometojm# Tasch., 1882.— B. mxicrocntmis N. 

14. Philoceanus Kellogg, 1903.—7 J . becki K. 

15. Lipecurus N., 1818.—*Z, caponis Linn. (syn. A. varia- 

bilis N.). 

16. Eallicolu nobis, 1911 (syn. Oncophorus , Piag., 1885; 

nec Rudow, 1870).—*i£. attenuate N. 

B. Suborder Amblyceju Kellogg. 

F a m. G y rapid ce. 

17. Gyropus N., 1818.—*#. owli* N. 
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Fam. R i c ini d<&.^ 

18. Itirturn Degeer, 1778 (eyns., Nirmus, Herm., 1804, nec 

N,, 1818; Liotheum N\ 1818, nec Neum., 1906; 
Phy Bottom um N., 1818).— R> fringilUt Deg. 

19. Colpocrphfdum N., 1818 (syn. Liotheum Neum., 1906, 

nec N., 1818).—( 7 . zebVa N. 

20. Mrnopon N., 1818 (syn. Eureum N., 1818).—*Af. galli - 

net L. (syns. M . trigonoccphalum Olfere; M. pallidum 
N.). 

21. Trinoton N., 1818.— *T. ameri* Suker (syn. T , co«- 

N.). 

22. Lomwbothrum N., 1818.—*£. maximum Scop. (syn. L. 

giganteum N.). 

23. Hoopla Piaget, 1880.— B. tarsata Piag. 

24. Dcnnym Neum., 1906 (syn. Nitzschia Denny, 1842, nec 

v. Baer, 1827).—Z). burmeisteri Denny (syn. N. puli - 
carin N., in Giebel, 1874). 

25. Aiicistrona Westwood, 1874.— A . procellarice Westw. 

26. Piayetidla Neum., 1906, (syn. Piagetia Picaglia 1885, 

nec Eitsenia), 

27. Ueterodosxfus Le Souef k Bullen, 1902.— H . macropu « 

Le Souef & Bullen. 

28. Lutunicephalum Le Souef, 1902.— L, macropu$ Le Souhf. 


BIBLIOGRAPHY, 

i 

1906, Blanchard—“ Regies internet. d.l.Nomencl. Zoo], etc/* Bull. Soo. 

Zool. France, xxxi., 1906, pp. 15-36. 

1932; BVBMxnrrxR—Handb. d. Hntomol. 1832. 

1773, T)b Uxita—Memotres pour servir k 1‘hietoire dee Iniectes, vil,, p.69. 
1842, Drnnx—M onogr. Anoplurorum Britannia, London, 1942. 

1935, Datotrn—Amt. Soo. Bnfc. Franoe, iv., 1835. 

1874, Gixbxl— u Inseota Epixoa etc.,” Liepsic, 1874. 

1864, Giouou-Q.J.M.S. iv., 1864. 

1804, Hsemann—M emoirs apt4rologique, xii, 1804, p.12. 

f Called Liotkdna* in Neumann(1906, pp.56, 60). Bicinidm is the more 
correct designation, as the name refers to a family whose type-genus Is 
Rhinu$* 
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1890 , Kellogg —“New Malloph&ga, i.” Proo. Calif. Acad, 8ci.<2), vL, 
1896, and in Contribution* to Biology from the Hopkins Seaside 
Lab., tv., 1896. 

1890,-- 4 * New Mallophaga, iii." Proc. Calif. Acad. Sol., Oooas. 

Papers, vi., 1899. 

1908, - 41 Mallophaga,” in Wytsmann’s 44 Genera Inseotorum.” 

Fasc 66. 

1906, Nxumash—B ull. Soc. Zool, France, xxxi,, 1906, pp.54, $qq. 

1909, - 14 Parasites et Maladies parasitairea dee Oiseaux domes* 

tiquea.” Paris, 1909. m 

1818, NitzsCH— in Germar's Magazin d. Eufcom., iii., 1818, pp. 261, sqq. 

I860, -ZeiUchr. f. ges. Naturwiss. xxviii. 

1874,-j n Giebcl’s 44 Insects Kpizoa,” 1874. 

1880, Piaget— 44 Le« Pediculinea, Essai Monographique.** Leiden, 1880 

1886,- ,, „ Supplement. Leiden, 1885. 

1884, Pioagua—A tti d. Soc. d. Nat. d. Modena,(3), ii., 1884, p.103, 

1866, Ktmow—Zeitschr. f. ges. Natnrwiss. xxvii., 1866, pv486. 

1870,-— „ „ xxxv., 1870, p.188. 

1906, Stiles—B ull. 24, Hyg. Lab. Publ. Health A Mar. Hoep. Service, 

U.S.A. 

1882, Tascmenbeeg—“ Die Mallophagen etc.’ Nova Acta, Halle, xliv #> 
1, 1882. 

Postscript) added 15th July , 1910 .—After this paper was read, 
we came upon a reference in Keliogg(1896, p,164) which gives the 
generic characters of Piagefia, 1\ ragazzii Picaglia, being the type. 
This parasite is certainly congeneric with Menojxm titan Piaget, 
and Tetrophthalmus chilensie Grosse(Zeit. f. wiss. Zool., xlii., 1886, 
p.634). As Grossed genus Tetrophthalmux antedates Picaglia’s 
Piagetioy which name is, moreover, already preoccupied, as 
Neumann has pointed out, Grosso’s genus must stand (with T. 
chiUrms as type), and Piagetia Picaglia, as well as Piagetidla 
Neumann, must rank as synonyms. We refrain at present Irani 
commenting upon the individuality of T. chihmis , and the 
various other species and subspecies of the £ifow-group ( T. 

Flag., T. ragazzii Pic., T. consanguinms Piag., T. Unearut Kell., 
and T. impair Kell). 

According to the ruling of the International Commission 
Grosso’s genus Telrophthalmus is not invalidated by Tetrophthalma 
Less., 1833(Colooptera), and Tetraophthalmus de Haan, 1834 
(Coleoptera). 
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N0TE8 ON VARIABLE DICECISM IN PITTOSPORUM 
UN DU LATUM Andr. 

By Thos. 8TKKL, F.L.S. 

(Plate ix.) 

In 1894* and again in 1895,f Mr, A. 0. Hamilton drew atten¬ 
tion to the fact that two typo; rtf flowers are to be found on 
Pittospornm undulatum Andr.; the one sort having prominent 
stamens, the anthers being well developed and carrying abundance 
of pollen; while the other has the stamens undeveloped, the 
anthers being non-dehisecnt, and closely appressed to the base of 
the ovulary. Mr. Hamilton concludes that the plant is in a state 
of transition to a dimcious condition, and remarks that he has 
never found the two kinds of blossom on one tree. 

In 1898,J Mr. Hamilton again referred to the differentiation 
of sexes in this tree, and observed that the staminiferous form 
apparently never sets seed, while in the ease of another Austra¬ 
lia^ species, P. revolutnm Ait., the flowers are always perfect. 
Mr. T. Kirk,§ speaking of a New Zealand species, P. eugenioide» 
A. Chum., states that both kinds of flowers are found, and may 
either be produced on separate trees, or both forms may occur 
on the same tree. 

Mr. J. J. Fletcher, in 1900,|| drfew the attention of members of 
this Society to the same question, and invited observations as to 
the possible occurrence of both kinds of blossom on one tree. 

*1*1*00, Lino. 800. N. 8. Wale*, 1894, p.583. 
t Aittt. Amoco. Adv. Science, 1896, p.495. 
tProo. Lion. Soo. N. 8. Wale*, 1898, p.789. 

| Porwt Flora of New Zealand, 1889, p.8L 
U Proc. Limi, Soc, N, 8. Wale*, 1900, p.$43-„ 
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Again, in 1902, Mr. R. H. Cambage* brought evidenoe forward 
confirmatory of the observations made by the previously quoted 
botanists. During the last few years J have had opportunities of 
making close observations on several trees of P* undulatnm grow* 
ing in my garden, at Petersham, near Sydney, and on numerous 
others in gardens in the vicinity, which have yielded further 
information of an interesting nature. 

Usually towards the end of June, in the neighbourhood of 
Sydney, the flower-buds 01 * the male or staminiferous trees are 
well advanced, many of them being on the point of opening, while 
on the female or non staminiferous trees nothing but leaf-buds 
are visible. The blossoms on the latter begin to open about three 
weeks or a month later tlian the others, and are acctunpanied by 
a succession of staminiferous flowers on the adjacent male trees 
during the whole period of flowering. The male trees are much 
handsomer than the female, because of the larger size of the 
blossoms and the bright yellow of the anthers; while both are 
fragrant, secrete nectar and are freely visited by bees. 

I have repeatedly noticed a few seed-vessels occurring, either 
solitary or in clusters, on the male trees, and have ascertained by 
trial that the seed contained in these is fertile and germinates os 
readily as that from the female trees. In normal blossoms, when 
fully open, the ovary of the staminiferous type, though of about 
equal length to that in the female flower, is not nearly so stout 
and globose; while the stamens are long, and have the anthers 
projecting above the top of the pistil (PL lx., figs.2-3). In the 
female flowers, as has been very clearly described by Mr. Hamilton, 
the stamens are mere rudimentary scales appressed to the base of 
the ovary(Pl.ix., fig.5). With the aid of my sons, I have, in 
several successive years, mode a close examination of many 
hundreds of blossoms on both kinds of tree; and have found, on 
the male tree, blossoms having short stamens, with shrivelled 
abortive anthers which did not dehisce or form pollen. By 
marking these with little pieces of cord tied round the petioles, 1 
was able to keep them under observation, and found that these 


Proc. Unn. Boo. N, 8. Wales, 1902, p.593. 




BV Tnos. STEEL* 


331 


were the blossoms which gave rise to the fruits noticed on the 
male trees. The abnormal blossoms, though by no means easy to 
find amongst the multitude of others, are readily identified when 
seen, because of the alienee of visible anthers. The stamens in 
these blossoms are not like those in the female flowers, but are 
about one-half the normal length, reaching to about the top of 
the ovary, and, as has been mentioned, are non-dehiscent (Pl.ix., 
fig, 7). The ovary in the abnormal blossoms is, in size and 
shape, quite different from that in the ordinary male blossoms, 
but precisely like that in the female. On no occasion have we 
found a staminiferous blossom on a female tree, although we have 
searched carefully. 

The abnormal or fruit-setting blossoms on the male trees are 
erratically developed, sometimes only one in a cluster, at other 
times two, three, four, or oven a full cluster, but they are never 
abundant. Intermediate blossoms are met with occasionally. 
One example, which I have carefully preserved and which was on 
a male tree, contained two normal stamens, two abortive, and one 
intermediate (Pl.ix., fig.6); while the ovary had the small, slender 
shape normal in male blossoms. 

We thus see that, while the Jtreos have differentiated into the 
dioecious state, the male trees have occasional female flowers which 
retain abortive stamens, and, more rarely, single blossoms which 
may be considered intermediate in having some normal and some 
abortive stamens; the female trees appear never to have any but 
normal female blossoms. 

The normal number of petals in each blossom is five. Varia¬ 
tions are exceedingly rare, and I have noticed only two examples, 
one of -which chanced to he a male, and the other a female 
blossom. The former possessed only four petals and stamens, 
while the latter had six petalB and a like number of the small, 
scale-like, undeveloped stamens. 

It would he interesting to know whether the seeds derived 
from male trees .show any predisposition to produce male or 
female plants, and with this object in view, in 1906, I gave Mr. 
Maiden a quantity of seed which I had watched ripen on the male 
tree. This grew freely, hut unfortunately through some mishap 
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all the plants hut live were lost sight of. These, however, are 
now growing in the Palace Ground section of the Botanic Gardena, 
Sydney; they have not yet dowered, hut will be kept under 
observation, I shall endeavour to give Mr. Maiden a freeh 
supply of similar seed, and it is proposed to continue the 
experiment. 

For the drawings in illustration, I am indebted to ray friend, 
Mr. K. T. Baker. 

I am placing the illustrative specimens in the National 
Herbarium, Sydney. 


EXPLANATION OF PLATE IX. 

Pittoiponm undulalum Audr, 

Fig. 1.—Flowering twig* male tree, showing A, normal, not producing wed, 
and B, abnormal flowers whloh produce seed. 

Fig.2.—Normal male flower showing anthers. 

Fig.3.—Nbrmal male flower, dissected. 

Fig. 4.—Abnormal seed-producing flower, male tree, dissected. 

Fig.5. —Normal female flower, dissected. 

Fig.6.—Intermediate flower, male tree, showing two normal and three 
abortive stamens, corolla removed. 

Fig 7. —Abnormal flower from male tree, showing short abortive stamen* 
corolla removed. 

Fig. 1 natural sice. Flg.2 slightly enlarged, Figs. 3, 4, and 5 consider¬ 
ably enlarged. 
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ON A COLLECTION OF PARASITIC HYMENOPTERA 
(CHIEFLY BRED), MADE BY Mr. W. W. FROGGATT, 
F.L.8., IN NEW SOUTH WALES, WITH DESCRIP- . 
TIONS OF NEW GENERA AND SPECIES. Part i. 

By P. Camkron. 

( Communicated by W . W. Froggatt.) 

This paper may be looked upon as a continuation of one 
by the late Dr. Wm. H. Ashmead, published in the Society’s 
Proceedings for 1900; and is of the same nature, dealing, 
as it does, with Parasitic Hymenoptera caught, anti more 
particularly, bred by Mr. Walter W. Froggatt, F-L.S., the 
Government Entomologist. Some of the bred species may 
prove to be of economic importance, as, for example, Optus 
tryom , reared from the Dipterous fruit-fly, Dacus tryani . 
Of geographical interest is the occurrence in Australia of a 
species of Philopsyche, a genus hitherto known only from 
Ceylon, in which island is to be found, it is to be noted; a 
species of the Australian genus Lissopimpla , 

CRYPTIN M. 

ErythromksostinUs, g.n. 

Head wider then thorax, which is thrice longer than wide; 
parap^dal furrows distinct on the basal two-thirds. Scutel- 
lum hardly raised above mesonotum, the sides keeled to 
beyond the middle. Metanotum with distinct lateral spines, 
a transverse basal keel; metapleurae with a complete keel, 
the spiracles small, longiah-oval, areolet punctiform, open 
at apex, recurrent nervure received shortly beyond trans¬ 
verse cubital; transverse median almost interstitial; disco- 
cubital nervure roundly curved, unbroken; transverse 
median nervure in hind wings broken near middle, fort- 
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petiole broad, spiracles separated from each other by a 
greater distance than they are from the apex; abdomen 
entirely smooth ; second segment as wide at apex as it is 
long. Legs long and particularly the hinder, tarsi longer 
than tibi©, claws small; antenn© slender for the group, third 
joint a little longer than fourth. 

Allied to A ( esostenoidew, Skeatia , and Chrutolia , It may 
be known by the red-coloured body, the smooth abdomen, 
the minute areolet, open at the apex, and by the trans¬ 
verse median nervure in the hind wings being broken in the 
middle, not distinctly below the middle as in the genera just 
mentioned. Red is an unusual colour in the Mesostenini. 

Erythromksostenus rupus, sp.n. 

9. Rufous, antenn© black, scape rufous, 6th to 14th 
joints white; wings hyaline, stigma and nervures black, 
areolet punctiform, apical nervure obsolete; apex with a 
faint, narrow smoky border; transverse median nervure 
semi-interstitial ; transverse median nervure in hind wings 
broken in the middle, sharply angled in the middle* Tips 
of mandibles black. Palpi dark rod. Length, 8; terebra, 3 mm. 

Wollongbar, Richmond River, N.8.W. Bred from "Fern- 
Moth larva/' 

Face roundly raised in middle, closely punctured there, 
sides smooth, separated from elypeus by a shallow furrow; 
clypeus closely finely punctured on upper half, smooth on 
lower. Malar space almost as long as antennal scape. Temples 
very short, rounded; occiput transverse. Metanotum 
smooth, parapsidal furrows deep, reaching from base to base 
of apical third. Bcutellum smooth, sides strongly keeled to 
top of apical slope. Metanotum at the base to the keel; the 
rest closely reticulated, more strongly so towards apex, 
where, on the sides, they are stronger than in the middle 
and more longitudinal; spines short, thick, rounded. Pro* 
pleurae irregularly striated, smooth in middle above, striae at 
base below stronger and more curved. Mesopleur© strongly, 



BY P. CAMKRON. 


335 


closely, irregularly reticulated, more strongly and obliquely 
at base above, the apex above smooth, Metapleune above 
strongly reticulated, above the keel the stri« are stronger 
and oblique; below the keel more finely and regularly reticu¬ 
lated; spiracles small, longiah-oval. Abdomen smooth and 
shining; petiole becoming gradually widened to base of post- 
petiole, which is smooth, of equal width and a little wider 
than long. 

Poccilckryptus NiGRo-MACtaATUs Cam., Ann. Mag. Nat. Hist. 
vii.(7 ) y June, 1909, 528. 

Near Inverell, N. S. W,; in September. Bred from red¬ 
dish (Eucalyptus) berry-shaped galls (W. W. Froggatt). 

I am not sure that Ptrriltrryplu* can be referred to the 
Cryptina. The spiracles on the first abdominal segment are 
placed nearer the middle than they are in that group; the 
mesonotal and mesopleural furrows are shorter, and less 
clearly defined than in the typical Cryptinc*. The legs, too, 
and especially the hinder, are shorter and thicker, being 
more as they are in the Pimplina*. From the latter, it differs 
in the basal abdominal segment being longer and more 
slender, with the spiracles placed nearer the middle. “ My 
present opinion is to refer it to the Pimpl-itue, in or near* the 
lAuonolini . The form of the abdomen, which is not com- 
- pressed laterally, separates it from the Ophionini . 

OPHIONIN.dE. 

Lihnsrium Bokbycivobum, sp.n. 

9, Black, legs entirely lemon-yellow, femora deeper in 
tint than tibiae, palpi and tegulae of a paler yellow colour, 
wings clear hyaline, stigma and nervures black; areolet 
, absent ; cubitus obliquely bent down from the transverse 
cubital ; transverse median nervure received shortly beyond 
transverse basal. Head and thorax opaque, covered with 
short white pubescence; abdomen smooth, bare and shining. 
Length 7 mm. 

Tasmania (A. Morton). A parasite on Bombyx larva. 
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Head wider than thorax, wide, sharply obliquely nar¬ 
rowed. There is a stout transverse keel on the base of the 
metanotum, roundly bent towards, base in middle. Abdo¬ 
men much more shining than thorax, and smoother. Meta- 
nofcum more densely pilose than the rest of thorax. 

Limnebium tasman i sin be, sp.n. 

$ . Black, second and following segments of abdomen fer¬ 
ruginous, base of second dbgment narrowly, the sides more 
broadly black, second and third ventral segments yellowish, 
with black lateral spots ; legs ferruginous like the abdomen, 
coxae and basal joint of trochanters black, apical joint of the 
latter yellow, apex of hind tibiae and of tarsal joints infus- 
cated ; wings hyaline, stigma and nervures fuscous, areolet 
appendiculated, pedicle a little shorter than first transverse 
cubital nervure, recurrent nervure received shortly beyond 
its middle. Length, 5; terebra, 1 mm. 

Hobart Town, Tasmania (A. M, Lea). 

There are two curved keels on the base of the metanotum, 
forming almost semicircular area*, but the keels on the outer 
side do not extend to the base of the metanotum. Head and 
thorax covered, not very densely, with a white pile. Abdo¬ 
men broader than usual. Eyes converging only slightly 
above, hinder ocelli separated from each other by the same 
distance as they are from the eyes. Transverse median ner¬ 
vure received shortly beyond transverse basal. 

Hymknobosmina vebimaculata, sp.n. 

9. Yellowish-testaceous, abdomen more rufous in tint; a 
broad band, twice the width of the yellow orbital parV on 
front and vertex, slightly obliquely narrowed behind ocelli, 
occiput except at outer edges, a wide mark on basal half of 
mesonotum in the centre, a thinner one on sides, narrowed 
at apex to a fine point; scutellar depression, basal half of the 
narrowed base of first abdominal segment, a broad line down 
basal two-thirds of second segment and basal fourth of the 
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third black; wings hyaline, stigma and nervures black; recurrent 
nervure received at half the length of the transverse cubital 
beyond it; transverse medial} nervure interstitial; legs tes¬ 
taceous, tinged with rufo-fulvous, base of hind tibia;, their 
apex more broadly, and hind tarsi blackish. length, 10mm. 

Medowie, New South Wales; in April. Parasite on "Case- 
Moth,” Thyridopteryx kiibneri( W. W. Froggatt). 

Head and thorax closely punctured, covered with a short 
white down; middle of metanotum closely transversely stri¬ 
ated, more strongly in middle, this part being bordered 
almost by keels, forming an elongated area of equal width. 
Second abdominal segment closely longitudinally striated. 

On the same card as the specimen described above is a 
male, which agrees with the female in the colouration of the 
head and thorax, except that the scutellum is surrounded 
with black; the metanotum entirely black, as are also the 
upper two-thirds of the mesopleurae; an elongated conical 
spot on the base below, the base of the metapleurae, narrowly 
above, more broadly below; the basal abdominal segment is 
entirely black, the Becond with the basal three-fourths above, 
almost the basal half the third, and the apical two 
entirely black. 

PIMPUNdE. 

Philopbycb* pilosblla, sp.n. 

<jf. Black, densely covered with white hair, which is longer 
and denser on sides of scutellum and metathorax, and, to a 
less pttent, on face, underside of antennal scape, tegulce, a 
spot on pronotum in front of them, palpi and four front legs 
bright lemon-yellow; hinder trochanters, basal three-fourths 
of hind tibiae, basal two joints of hinder tarsi except at apex, 
and apices of basal segments of abdomen broadly, whitish- 
yellow ; band on second segment slightly and roundly incised 
hr middle at base; third, fourth, and fifth, more widely and 
Squarely incised in middle; second, third, and fourth, with 
a black spot on sides of the band; second with a triangular 
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yellow spot) at base laterally, of the same colour. Wings 
hyaline, iridescent, stigma and nervures black, areolet almost 
appendiculated in front, recurrent nervure received at apex; 
transverse median nervure interstitial. Length, 1 Omni. 

Mittagong, N.8.W. : in January (W. W. Froggatt). 

Head smooth, upper part of thorax closely punctured, 
except for a smooth space in middle of metanotum at base; 
pleurae almost impunct&te ; abdomen, except the last segment, 
more strongly and quite^as closely. Basal slope of first abdo¬ 
minal segment obliquely sloped, and margined on sides of 
slope, which iB narrowed above. 

This species is very similar in colouration and clothing of 
the body to the type of the genus, P. albobafteata Cam,, 
from Ceylon, which is, as the name denotes, a parasite on the 
moth Psyche . The small black spot on the sides of the bands 
on the second to fourth segments is also present in the 
Ceylonese species, but the colouration of the legs in that is 
very different; and it is smaller. 

BRACONID^. 

Braconinse. 

* Platybracon nigriceps, n,sp. 

$. Rufo-luteous; antennae, head, hinder tarsi, and sheath 
of ovipositor black; mandibles, except the tips, and tarsi 
rufo-testaceous; wings rufo-testaceous to near the transverse 
basal and transverse median nervure, dark fuscous beyond, 
except the greater part of the first cubital cellule, the 
blackish part in the apex of the latter being triangular; a 
small hyaline cloud running along outer part of stigma from 
the commencement of the black apical part to the radius; 
stigma yel lowish-ochraceous, apical fourth black; third 
abscissa of the radius As long as the basal two united, second 
cubital cellule thrice longer than wide; recurrent nervure 
received in the apex of first cubital cellule. Central part of first 
abdominal segment and centre of lateral finely, closely 
striated; second, third, and fourth more strongly striated, 
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except on lateral basal arose, which are smooth and bounded 
by crenulated furrows; first area the larger, and transversely 
triangular; second smaller, aqd more semicircular in shape; 
third still smaller. Suturiform articulation deep, crenulated ; 
there are narrower, crenulated furrows near apex of third 
and fourth, the extreme apex being smooth. Length, 11; 
ovipositor, 8 mm. 

Oin Gin, Queensland; on 13th October (W. W. Froggatt). 

The plate below the antennae is short, broad, rounded, and 
with a broad keel down the middle; the face is shagreened. 
depressed on either side of the middle. Face with a few 
long black hairs; oral region and lower part of head densely 
with longish white pubescence. Legs densely covered with 
white hair. Black cloud at base of transverse basal nervure 
roundly incised, before transverse median obliquely narrowed 
below. 


Bhacon fhoqgattii, sp.n. 

$. Black, shining, pro- and mesothorax with scutellum 
red, sides of first abdominal segment white; covered, especi 
ally above, with white pubescence, which is longer on thorax 
than on back of abdomen; legs black, densely covered with 
short white pubescence. Wings uniformly dark fuscous, 
stigma and nervures black; basal two abscissae of radius 
united as long as third; second cubital cellule four times 
longer than wide; recurrent nervure interstitial. Length, 5; 
terebra, 1 mm. 

Reedy Creek, near Inverell; in September (W. W. Frog- 

First abdominal segment about thrice longer than wide, 
roundly curved, oentral black part of equal width; it is fully 
one-quarter longer than second, which is wider than long. 
It has a smooth keel, triangularly dilated at base on basal 
half; suturiform articulation distinct, crenulated and with¬ 
out a distinct apical lateral branch; it is the only furrow. 
Parapaidal furrows narrow but distinct, extending from base 
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to apex. Malar space two-thirds of length of eyes. Head 
narrower than eyes, temples obliquely narrowed. 

Bracon eucalypti, sp.n. 

cf 9 • Black ; head, underside of antennal scape, prothorax, 
basal three abdominal segments, and the four front legs pale 
rufo-testaceous; wings hyaline, very iridescent, stigma and 
nervures black. Length, 3; terebra, 1mm. 

Sydney. Bred from feddish galls on leaves of Eucalyptus 
sp. (W. W. Froggatt), 

Smooth and shining, sparsely covered with white pubes¬ 
cence, legs more densely so than body. Apical abscissa of 
radius about one-third longer than the basal two united; 
recurrent nervure received in apex of first cubital cellule; 
second cubital cellule about thrice longer than wide. The 
colouration of the legs varies ; the middle may be marked 
with black aud the hinder with testaceous. 

CHELONINJ5, 

Areogaster jdrythropus, sp.n. 

9- Black; scape of antennse and legs red, hind coxae black 
at base to shortly beyond middle; covered with a white pile 
which is longer and denser on metanotum; palpi pale testa* 
ceous; wings hyaline, costa pale testaceous, stigma and ner- 
vures black. Length, 5 mm. 

Mittagong, N.S.W. ; on 14th October (W. W. Froggatt). 

Basal joint of flagellum obscure brown Head closely 
distinctly, but not very strongly punctured, front and vertex 
less strongly than the face, which is separated from the 
clypeus by a rounded, clearly defined furrow. Thorax closely, 
distinctly punctured, apical half of mesonotum irregularly 
reticulated. Scutellura more strongly and less closely punc¬ 
tured than mesonotum; a row of deep fovese, almost square, 
at the base. Abdomen alut&ceous, base irregularly longitu¬ 
dinally striated. 
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CHKLONUS MEGASPILUS, gp.H. 

$, Black ; a large white mark, about one-half longer than 
wide, sides straight, base and hpex transverse, apex wider 
than base; on basal third of abdomen; legs red, coxae and 
trochanters black; wings highly iridescent, tinged with fus¬ 
cous to the stigma, apex hyaline, stigma and nervures black. 
Length, 3 mm. 

Tamworth, N.8.W. (W. W. Froggatt). 

Antennae longer than body, at least 33-jointed; face closely, 
minutely punctured, ciypeus more shining, clearly separated; 
both are covered with short white pubescence. Mesonotum 
weakly, irregularly punctured, outer edge irregularly stri¬ 
ated. Base of propleurae smooth and shining, apex sha- 
greened. Meso- and metapleurse shagreened, irregularly 
reticulated. Mesosternum shining, punctured, the middle 
loss strongly than sides. Abdomen shagreened, base irregu¬ 
larly striated. 


MJETEORINJ2. 

Protxlus £Utkns, sp.n. 

$. Luteous, abdomen paler in colour, antennse infuscated 
beyond middle; wings hyaline, stigma fuscous, paler at base, 
nervures black; second cubital cellule narrowed slightly, but 
distinctly in front; first abscissa of radius half the length of 
second Face closely, minutely punctured, densely covered 
with short white pubescence; front and vertex smooth and 
shining; a semicircular depression, flat in centre, over each 
antenna. A shallow, finely rugosely piinctured depression in 
middle of apical half of mesonotum, its base triangularly 
projecting at sides; it is slightly, gradually narrowed towards 
apex; apex of mesonotum at sides smooth, shining and nar¬ 
rowed towards base. Scutellar depression large, deep, base 
- rounded, middle with a keel, and with two short keels on 
either side at apex. Metanotum irregularly reticulated, 
more closely and regularly at apex, base with a keel down 
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middle. Abdomen smooth, poet-petiole finely striated. 
Length, 5 mm. 

Sydney, N.S.W. Bred from the larva of a moth, Team 
sp. (W. W. Froggatt). 

M1CK0G A8TER1N M , 

Apantbles fhil<eampus, sp.n. 

$, Black; basal two ventral segments pallid testaceous, 
legs rufous, coxae, apex, of hind femora narrowly, of hind 
tibiae more broadly and bind tarsi, black ; wings hyaline, 
nervures and stigma fuscous. First abdominal segment 
almost one-fourth longer than wide at apex ; second a little 
more than one-half length of third. Metanotum in one 
example with a not very distinct keel down middle; it is 
probably not always defined. Sheath of ovipositor short, 
broad. Length, 3 mm. 

Wattle Flat, N.S.W. ; in January. “Bred from a cater¬ 
pillar ”(W, W, Froggatt). 

Head shining, smooth, almost bare. Thorax above densely 
covered with white pubescence, which is denser and longer 
on metathorax. Mesonotum closely, distinctly punctured; 
scutellum gradually narrowed to a point. Metanotum more 
opaque, coarsely alutaceous, as are also, but less strongly, 
the basal two abdominal segments. Third abdominal seg¬ 
ment a little shorter than first, fourth not quite one-half the 
length of third, and slightly shorter than second. 

Apantblbb sydnxyrhsis, sp.n. 

9. Black; legs rufous-testaceous, base of middle coxse, 
posterior entirely and apex of hind femora narrowly, black; 
apex of hind tibiae infuscated. Wings hyaline, stigma and 
nervures pallid, testaceous. Antennae almost fuscous. Meta¬ 
notum coriaceous, opaque, not keeled. Basal two abdominal seg¬ 
ments opaque, alutaceous, finely, irregularly, obscurely, longitudi¬ 
nally striated; first segment not much longer than it is wide 
at apex; second about one*half its length; third a little 
shorter than it. Ovipositor short. Length, 2 m 
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Head more shining than thorax which is opaque, mesono- 
tum finely, closely, rugulosely punctured; scutellum more 
distinctly punctured, the punctures being more clearly 
separated. Metanotum more coarsely sculptured than any 
other part of the body. 

Sydney. Bred from a small green caterpillar, perhaps a 
Plusia; in June (W. W. Froggatt). Cocoons longish-oval, 
clear white and covered with white hair. A chalcid hyper- 
parasite was bred from the cocoons. 

OPIINdE. 

Opius tryoni, sp.n. 

cf. Head, scape, basal joint of flagellum, and thorax rufo- 
luteous, the four front legs of a paler luteous colour, hind 
legs fuscous, cox® paler, femora darker in tint; abdomen 
whitish, central part of first abdominal segment above and 
idle others except narrowly at apex, black; wings clearly 
hyaline, iridescent, stigma fuscous, nervures blackish, first 
abscissa of radius one-fourth of length of second, which is 
a little longer than first transverse cubital nervure; recur¬ 
rent nervure received near apex of first cubital cellule; first 
abscissa of cubitus roundly curved towards costa; second 
cubital cellule along the cubituB a little more than twice the 
length of second transverse cubital nervure. Length, 3 mm. 

Narara, N.S.W.; in November. Bred from the pupae of 
Vacu* tryoni , a Dipterous fruit-fly. 

This is the parasite bred out of the maggots of the Queens¬ 
land fijuit-fly infesting the^berries of the White Ash (Schuo- 
meria evata) by Meters. Gurney and Gallard, and figured 
and described by Gurney in the Agricultural Gazette of 
New South Wales, 1910, p. 428. 

' Antennae almost double the length of the body, which is 
smooth, shining and almost bare. Clypeus clearly separated 
?jbein face by a distinct, rounded furrow, which is widened 
deepened on the lower edge. Tips of mandibles black. 
Parapsidal furrows deep, mesonotum trilobate. ‘Metanotum 



344 


PARA8ITIC HYMRtfOPTRRA, I M 


less shining than mesonotum ; & stout keel down centre. Meso- 
pleural furrows not very distinct, smooth. Antennas at 
least 43-jointed, flagellum closely pilose. Both the basal two 
abdominal segments are longer than wide. 

On the whole, this species agrees best with Optus, but it 
approaches Biosteres closely in the alar neuration. The 
relative size of the stigma, and the relative length of the 
abscissae of the radius do not afford very definite generic 
characters. It is U> be noted that the late Dr. W. H. 
Ashmead (These Proceedings, 1900, p. 357) records lHa~ 
ehasma carpocapscr, Ashm., from New Zealand, as a probable 
parasite of Dacus tryoni. 

EVANIIDJE. 

Aulacinus fallidicauqis, sp.n. 

C f 9 • Black; antennae, apex of the four front femora, 
four front tibiae, and tarsi, rufo-testaceous; middle joints of 
flagellum paler, more yellowish in colour; base of hiud tibiae 
and apex more narrowly, rufo-testaceous, as are also, except 
at apex, the mandibles; wings hyaline, iridescent, apex 
with a narrow smoky border, stigma and nervures black; 
second transverse cubital nervure paler than the others, 
second recurrent nervure received very shortly beyond it, 
third at a greater distance before first; first abscissa of radius 
with a steep, oblique slope, and a little shorter than third, / 
second shorter than either. Sheaths of ovipositor pale ful¬ 
vous, darker at base. Length, 8; terebra, 7 mm. 

Head smooth, opaque, wider than thorax, temples a little 
longer than eyes, rounded behind; occiput rounded. Hinder 
ocelli separated from eyes by one-half more than from each 
other. Third joint of antennae a little shorter than the ; 
fourth. Palpi testaceous, basal joints blackish. Meaonotum 
and scutellum irregularly reticulated, the former more 
strongly towards apex; parapsidal furrows distinct, straight; ' 
oblique; striae on scutellum transverse, an opaque, non* 
striated space on middle of apex. Metanotum in centre ; 
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alutaceous, sides with curved striae; the rest closely reticu¬ 
lated, more finely on sides of metapleurae. Pro- and meso- 
pleurae opaque, finely rugose, a % clearly defined striated band 
down apex of propleurae, bounded by keels at base and apex; 
reaching to shortly below the middle; a similar, but wider 
band down apex of mesopleurse, with the striae longer and 
more widely separated, and bounded behind by a keel. 
Abdomen smooth, first segment longer than the others united, 
curved, becoming gradually dilated, obliquely upwards 
towards apex ; ovipositor nearly as long as body. 

Comes near to A. plant ceps , S2ep., and -4. biroi , Szep. ; 
the former has the sheaths of the ovipositor black; the latter 
has them whitish only before the end, and the base of the 
abdomen is red. 

Rose Bay, Sydney, Bred by Mr. W. W. Froggatt, from 
the larva of Piemrthrius manjinellu #. A ulacus apicalis , 
Westw., is a parasite of the same species (r/. W. H. Ashmead, 
These Proceedings, 1900, p. 348). 

Aulacus fubcjcornis, sp.n. 

g. Black; antenna* fuscous; legs except the hind coxa', 
and abdomen except base above and sides to below the middle, 
lied, the black only on the narrowed part; wings clear hyaline, 
nervure* and stigma black; third abscissa of radius a little 
longer than second; second recurrent nervure received almost 
in middle of cellule; second transverse cubital nervure widely 
bullated. Length, 6; terebra, 7 mm, 

Sydney. Bred from the larva of a Longicorn beetle (W. 
W* Froggatt). 

Antennas as long as head and thorax united, stout, basal 
* two joints red, third about one-quarter longer than) fourth. 
Front opaque, punctured, more or less reticulated; vertex 
Inely, closely, transversely striated at ocelli; sides at ocelli 
( Almost impunctate, the rest punctured, but not closely, the 
((punctures being clearly separated. Mesonotum transversely 
•;(fUgosely reticulated, the longitudinal striae finer than the 
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transverse. Scutellum rather strongly transversely striated; 
post-scutellum finely transversely striated. Base of meta- 
notum depressed, and with some longitudinal stride ; the rest 
irregularly reticulated. Base of propleur® opaque, closely 
irregularly reticulated, the rest aciculated, irregularly punc¬ 
tured, the depressed central part rather strongly striated 
below. Upper part of mesopleur® closely, irregularly reticu¬ 
lated and aciculated, the rest obliquely striated, more widely 
below than above. Metapleurae closely irregularly punctured 
above, base above middle with a smooth oblique, shining 
space, the rest obliquely. Closely reticulated-striated. 
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ORDINARY MONTHLY MEETING, 

July 26th, 1911. 

Mr. W. W, Froggat.t, F.L.H., President, in the Chair. 

Messrs. Ebnkst J. Bickford, Rand wick; John Lewis Fitoo- 
uatt, Croydon; Hxukh A. Lonoman, Queensland Museum, Bris¬ 
bane; and Henry S. H. Wakdlaw, Darlinghurst, were elected 
Ordinary Members of the Society. 

The Donations and Exchanges received since the previous 
Monthly Meeting (28th June, 1911/, amounting to 61 Vols M 
78 Parts or Nos., 17 Bulletins, 2 Reports, aud 17 Pamphlets, 
received from 55 Societies, etc., and two Individuals, were laid 
upon the table. 


NOTES ANl) EXHIBITS. 

Mr. L. Harrison exhibited photographs of the yellow-breasted 
robin (EopxaUria australis Lath.) on the neat; and of the male 
bird belonging to this nest in the ael of feeding the young of the 
white-shafted fan tail (Rhipidura aJbiscapa Gould h which were in 
a nest close by. 

Mr. A. R. McCulloch exhibited, by permission of the Curator 
of the Australian Museum, six fishes collected at Murray Island, 
^Torres Strait, none of which appeared to have been previously 
recorded from Australian waters, though all were well known 
1 ndcan and Pacific Ocean species. They were Synanceja verrucosa 
Bl. Bohn., ThtdiMMtma dormle Q. and G., T. janmvi Bleeker, 
Paraptrci* hetfophlhahna Cuv. and Val., A mhlygobius pkahrna 
Cuv. and Val., and tftephanolepi* mdanocephal,ns Bleeker. 

Mr. A. A. Hamilton exhibited specimens of, and offered obser¬ 
vations on, two grasses, Panicum glafyrum Gaud., and Digit aria 
didaotyla Willti, of which the former has acquired a somewhat 
complicated synonym y. 

Mr. Gheel exhibited specimens of Atyiosia grandifiora F.v.M., 
[Lkgumimos*: North Australia and Queensland], grown from 
W 
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seeds found mixed with some “ Mauritius Beans ” (Stizolobium 
aterrimum Piper and Tracy) forwarder! to the Director of the 
Sydney Botanic Gardens, from the Macknadc Mill, Herbert River, 
North Queensland. The plants grew to a height of from 4*7 feet, 
and were very showy; but were killed off by the frosts of last 
May, before setting seed. Mr. Cheel showed also specimens and 
seeds of six other specie of Stizolobium — S. haejoo Piper & 
Tracy (Yokohama Bean), S. Deeringwmm Bort. (Florida Velvet 
Bean), S. ttti/e (Wall), S. 0 capitatnin (Boxb.) Kuntze, S. niveuni 
(Hoxb.) Kuntze (Lyon Bean), and S. pachyl obium Piper & Tracy 
(Fleshy-pod Bean) —all from plants grown at Penshurst, from 
seeds supplied to the Director of the Botanic Gardens, Bydney, 
by Mr. F. 0. Piper, of the United States, who bus published a 
very important paper on the group. 

Mr. Cheel likewise exhibited an original specimen of Pereoonia 
media R.Br., from the National Herbarium, Sydney, collected 
by Dr. luckier, on the Hastings River, as recorded by Bentham 
in the Flora A list., for comparison with the specimens from the 
Blue Mountains shown by Mr. Fletcher at the previous meeting, 

Mr. Fletcher remarked that, on referring to the Supplement to 
the Prodrornus (p.lt>) he had found that the type-sjxxiimem of 
Permonia media R.Br., were collected by Fraser on the Blue 
Mountains in 1818, “Loc, Ora orient., mont. prope Port Jackson, 
1818. D. Fraser.” Mr. Bentham, however, apparently inadver¬ 
tently, omitted to mention the type-locality in the Flora Aust., 
and this had dropped out of notice. As the specimens from the 
Blue Mountains, so far as seen, hod the ovary glabrous, whereas 
in those from the Northern Rivers in the National Herbarium 
examined by Mr. Cheel the ovary was hirsute, it was a matter 
for investigation whether the difference in the character of the 
ovary was not something more than a casual variation, and also 
whether Mr.* Bentham had not incorrectly assigned the Northern 
River and Queensland specimens to P. media R.Br. 

Mr. Froggatt showed a number of pear-shaped and of round, 
earthem egg-cases of Hc&rabeid Beetle, from Rockhampton, 
Queensland, found under logs, the smaller, globular cases being 
those of Cephalocksmus sp. 
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ON PARASITIC HYMENOPTERA FROM THE SOLO¬ 
MON ISLANDS, COLLECTED BY MR. W. W. 

FEOGG ATT, F.LX 

By P. Cameron. 

(Communicated by \Y. If, Froyyatt t ) 

The Hymenoptera collected by Mr. Walter W. Frogg&tt, 
F.L.S., during his visit to the Solomon Islands, in July and 
August, 1909, number 17 ( Ch<Undid<r 2, Hraconidtr 6, 
Evatnuhr 1, [chneumonid<r 8), all undescribed. Taking into 
consideration that the Parasitic Ilymenoptera of these 
Islands are practically \mknown, and that we know com¬ 
paratively little about the Parasitic Hymenoptera of Papua, 
this fact is not to la* wondered at. 

As regards the geographical relationship of the species, 
Ghtilm* y liraeon , ('helonv*, A (fat hi* 9 Eri*ticv*> 
and flenirottpiluK are genera of general distribution over 
the globe. Fhttyhmron is distributed over Malaya, and is 
found also in Australia. Linaopimpla is found in Ceylon and 
Australia. Kchthromorpha is noted for its wide range over 
Oceanic Islands, but is also common in Hindu-Malaya. 
Peyarfhrum is probably an Austro-Malay genus. Ategwdu* 
has an extensive range over Hindu-Malaya, and Austro* 
Malaya, being probably commoner in the islands than on 
the main lands. 

CHALOIDID*®. 

Chalcididintt 

Chamois balomonis, sp.n. 

cf. Bladk; covered with silvery pubescence, basal seg¬ 
ments of abdomen bare, and more shining than apical ; 
teguhe, apex of the four front femora, their tibiae and tarsi, 
except the tibi®, broadly black behind, &n<i the posterior 
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behind, except at the base; hind tarsi testaceous; femora 
with about ten teeth, the basal smaller, less clearly separated 
than the others, those below the middle larger ; apex of 
scmtelhirn broadly rounded. Meta not um strongly reticulated, 
areola thrice longer than wide, narrowed towards base and 
apex, keels uniting at base, separated at apex, the apical keel 
being transverse. Wings clear and hyaline, nervures black. 
Length, 4 mm. 

Head in front opaque*;; face without an area, shagreened, 
a smooth line down middle of face. Frontal depression 
smooth, deep, roundly narrowed above. Mesonotum and 
Bcutelium lunlKslIiealiy punctata. On the top of the pro- 
pleune is a large, shallow, rounded fovea, with a flat, smooth 
keel projecting from its middle behind ; below are two or 
three weakly defined fovea*. There are fbur fovese down the 
base of the mcNupleurm, the upper the longer, and with a 
smooth, flat, broad keel narrowed at the top above them; 
behind the middle is a shining aeiculated area, commencing 
at the top, but not reaching to the bottom, wider above 
than below, the lower part with the apex rounded. Meta- 
pleuras opaque, coarsely alut&ceous, irregularly reticulated. 

Ctenonymins. 

Aressida, gen. nov. 

Antennae slender; flagellum of uniform thickness, placed 
immediately over mouth, a curved keel beneath them. Malar 
space nearly as long as eyes, which are large, and converge 
distinctly above. Antennal scape in grooves, which unite 
above, scape projecting over the grooves. Temples much 
narrowed above, becoming gradually widened below. Pro¬ 
thorax large, well-developed, widened towards apex, where 
it is as wide almost as the total length; keeled down middle. 
Parapsidal furrows obsolete, mesonotum slightly 1 depressed 
in middle at apex. Scutellum large ; base narrowed, trans¬ 
verse ; sides obliquely narrowed; apex broad, rounded, 
slightly projecting, and with a crenulated furrowed margin. 
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Metanotum short in centre, sides larger, rounded legs of 
moderate length, hinder femora thicker than anterior, which 
arc roundly incised at apex below ; fore and hind coxae more 
than twice longer than thick, the hinder the longer. Wings 
banded ; basal vein long, about one-fourth longer than 
marginal, which is thickened at apex; stigmal vein short, 
curved, thickened at apex; postmarginal ex toning to apex, 
but becoming faint towards the end. Abdomen sessile, 
basal segment the larger, all the segments transverse at apex, 
becoming gradually narrowed ; last segment produced into a 
stylus as long as the preceding three segments united ; ovi¬ 
positor projecting half its length beyoud this. 

Belongs to the (Jieonytnitur. It should be known by the 
anterior femora riot being swollen, and by their being roundly 
incised at the apex; by the pronotum being keeled down the 
middle; by the transverse abdominal sogments; and by the 
long, projecting ovipositor-like last segment. The form of 
tho abdomen is pretty much as in the Malayan Eltmbra 
Cam,, but that has the antennae placed in the middle of the 
face; the collar is shorter, and not keeled. It is not unlike 
Tanya, Cam., from Borneo; but that has tho eyes pilose, the 
pronotum not keeled, the third abdominal segment nearly 
as long as the basal two united, and the antennae shorter and 
thicker. 

^ AhSSKUM CABIN I COLLI 8, Sp.U. 

9* Green; middle of pronotum narrowly along central 
kee|, central lobe of mesonotum, scutellum and parts bor¬ 
dering it dark purple; a largo semicircular mark on first 
abdominal segment, commencing behind middle, and the 
others except for triangular green marks on the outer sides, 
the mark on the third larger than on the others, and the 
ventral surface except for green lateral marks, bordered with 
golden, of a brighter purple colour; pleur® with brassy tints, 
prppleurse largely tinged with them ; a small smooth, trian¬ 
gular mark under tegul®, a longer one on jspex, extending 
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from top to bottom, and almost the upper half of raeta- 
pleura? smooth, fiery-red; as are also the greater part of the 
outer orbits, the malar space, and the apex of the ciypeus. 
Antennae black, tinged with dark purple, fifth and basal 
three-fourths of sixth joints white. Legs red, cox® punc¬ 
tured, brassy-green like the body; hind tibiae and apex of 
hind femora darker-coloured. Wings hyaline, nervura 
black, an oblique fuscous cloud running from end of costal 
nervure, and a larger trtangular one running from the stig- 
mal branch, becoming narrowed at the end, and uniting with 
the basal one, the hyaline space formed by their union being 
almost semicircular; an obscure, narrow smoky border on 
apex. Length, 12 mm. 

Covered with a short white pile, very dense on sides of 
metanotum, less so on cox®. Head and thorax closely punc¬ 
tured, very closely ho on mesoiiotum and scutellum; pro¬ 
notun] nearly as long as wide at base, a distinct, smooth 
keel down the middle. Sheath of ovipositor projecting aoout 
one-half the length of the last segment, the latter forming 
a stylus. 

KRACONID.L. 

Braconins. 

Bkacon LEucofm«Mu«, sp.n. 

9. Red ; antennae, front, vertex, outer orbits to bottom 
of eyes, occiput, second and following segments of abdomen, 
and hind tibiae and tarsi, black; wings fuscous-violaceous, 
stigma clear white; the greater part of first cubital cellule 
hyaline; third abscissa of radius a little longer than the 
basal two united ; recurrent nervure received in the apex of 
first cubital cellule, dearly distinct from first transverse 
cubital nervure. Length, 5; terebra, 3 mm , 

Face closely punctured, yellowish above middle, cm the 
lower three-fourths raised into a conical area, the narrowed 
end above. Parapsidal furrows weakly indicated at base* 
Second abdominal segment without an area; the suturiform 
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articulation narrow, smooth; there are no oblique furrows, 
but there are indistinct transverse onoa on the apicea of the 
third and fourth. Temples obliquely roundly narrowed. 
Palpi testaceous, 

Platybracon insularis, sp.n. 

9 . Luteous; antennse and tips of mandibles black ; head 
and thorax smooth, a band of fine striae down middle of 
metanotum, the band becoming wider towards apex ; basal 
four abdominal segmonts closely striated, the striae stronger 
on the basal two segments ; apices of third and fourth nar¬ 
rowly smooth ; second with a straight oblique furrow running 
from base near middle to near apex, the space between the 
two at the base raised and striated, of equal width and bor¬ 
dered by a transversely striated furrow ; furrows on third 
shorter, reaching to middle, wider and roundly curved. 
Wings blackish-fuscous, more or less hyaline at base of 
stigma, which is pallid ochraceous, narrowly black at apex; 
second cubital cellule about thrice longer than wide ; third 
abscissa of radius as long as the basal two united; recurrent 
nervure received about the length of the basal abscissa of 
radius iu first cubital cellule from each apex. Length, 10; 
,terebra, 7 mm. 

Basal segment of abdomen regularly, somewhat strongly 
striated, the raised central part roundly narrowed at bccc, 
its apex a little narrower than sides at apex. Sheaths of 
ovipositor stout, black, pilose, almost as long as metanotum 
and abdomen united. 

Nebinoschiza, gen. nov. 

Head large, cubital, temples one-half longer than the top 
of eyes, rounded behind; occiput transverse, not margined. 
Apex of clypeus with a short, semicircular incision, the 
aides of which form teeth. Abdomen with only one trans* 
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verse furrow, which is crenulated, and placed between 
Becond and third segments; there is a longish triangular 
area at base of second segment, bordered by an obliquely 
striated furrow; seventh segment almost one-fourth longer 
than sixth ; Jiypopygium cultriform. Fore tarsi thrice longer 
than tibia', basal two joints united longer than them. 

Malar space two-thirds of length of eyes. Antennal scape 
about twice and onc-half longer than wide at apex. Radial 
cellule long, extending to apex of wing ; radius issuing from 
near base of stigma. Second cubital cellule about thrice 
longer than wide, of equal width. Metathoraeic spiracles 
large, about thrice longer than wide. Third and fourth 
joints of antenna? equal in length. Antennae projecting from 
tubercles, which are more prominent on the outer side. 

The mouth-opening is not quite as it is with the (lyclo- 
sfomi , the open space being formed by the two projecting 
teeth, it being also much more shallow and smaller; the head 
is larger, more cubital than it is in llracon> as well as wider, 
compared with the thorax. It differs from Bracon and 
Jphianhu' in the radius issuing nearer the base of the stigma. 
The fore tarsi, too, are longer, being nearly as long as the 
rest of the legs united. 

MeMNOKOHIZA CKATOOKPIIAI.A, 8p.fl. 

9 . Black ; head, pro- and mesothorax, and* the four front 
legs rugose, head tinged with yollow; wings fuscous-viola¬ 
ceous, stigma and nervures black, the usual hyaline clouds 
at base of cubitus; smooth and shining, second cubital cellule 
thrice longer than wide. Length, 14; terebra, 14 mm. 

Apex of first abdominal segment striated; there is a dis¬ 
tinct triangular area, smooth, longer than it is wide at the 
base,, with a keel which reaches to the apex of the segment, 
and bordered by a wide, obliquely striated furrow; the 
suturiform articulation is narrow and crenulated; from it 
runs a less distinct furrow; these are the only furrows. 
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Ctielonlnm, 

Chklonus salomonis, sp.n. 

9 . Black; anterior tibiae and the four front tarsi dark 
testaceous, covered closely with short white pile, longer on 
legs; wings hyaline to base of stigma, fuscous beyond, stigma 
and uervurcs black. Metanotum irregularly areolated. 
Keels stout, the central at the top of the apical slope ending 
in blunt tubercles ; areola appondiculated at base, triangular, 
lateral area; with some irregular striae. Middle lobe of 
rocsonotum with a double row of foveae down the middle; 
apex with a longish central, and a shorter lateral area bor¬ 
dering it; sides of middle lobe finely punctured; lateral 
lobes reticulated, finely on the inner, coarsely and more dis¬ 
tinctly on the outer. Pleura* reticulated, nietapleurw more 
coarsely than moso- and the latter than the propleurse, Basal 
third of abdomen rather strongly longitudinally striated, 
with some finer transverse striae; the rest much more finely 
and closely, regularly striated, almost reticulated. On the 
sides of the vortex are some stout, oblique, clearly separated. 
Length, 5-6 mm. 


Hormilnl. 

PfiOAKTHItUH FUSC1PENN18, Sp.II. 

< J. LuteoiiN; an ten me, mandibles, tooth, and apical joint 
of tarsi black*; abdomen of a deeper, more rufous colour, 
middle segments infuscated; head and thorax smooth, meta- 
notupi keeled down middle, irregularly reticulated in centre, 
shagrecned; basal four abdominal segments closely, finely, 
longitudinally striated, fifth weakly striated, apical smooth; 
basal three segments distinctly, fourth more weakly keeled 
down middle; a moderately wide, crenulated furrow at base 
oi third and fourth segments. Pro- and mesopleuras smooth, 

; the latter slightly, finely, closely striated at base above 
' middle; motapieurse almost smooth in middle, top and bottom 
closely > mostly obliquely striated. Wings fuscous, base 
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yellowish-hyaline to near transverse basal nervure, stigma 
and nervures black, parastigma pale ochraceous; second 
cubital cellule of equal width, about four times longer than 
wide ; first transverse cubital nervure angled backwards above 
middle, and thickened; there is a cloud on either side of it, 
and one between apex of stigma and radius; recurrent ner¬ 
vure received in the apex of first cubital cellule, clearly sepa¬ 
rated from first transverse cubital nervure. Length, 16 ram. 

Maxillary palpi coloured almost like the body, bare and 
shining ; labial paler, and covered with white pubescence. 

Comes near to P. varumtnm Cam., from Batjian (Tijd. v. 
Ent, Hii., 50); that is a smaller species (llmm.), with hya¬ 
line wings, and with only the basal two abdominal segments 
keeled, the parastigma black. The maxillary palpi are longer 
than the head ; they are thickened, arid shaped as in the 
two known species. * 


Agathince. 

Agathis fulgidifennis, sp.n. 

9. Luteous; antennae, apex of hind tibiae (about one- 
fourth of .total length), apices of basal four joints of hind 
tarsi broadly, and the apical entirely, black; wings dark fus¬ 
cous, tinged with violaceous, very iridescent; stigma and 
nervurcs black, parastigma fuscous; trophi testaceous, palpi 
covered with long pale hair; face, body, and legs densely 
covered with white pubescence. Basal areas of metanotura 
stoutly transversely striated, areola narrowed into a triangle 
at base, where it is smooth, and without keels; beyond this 
are four stout, clearly separated, transverse keels; outer area 
more widely and more irregularly transversely striated; keel 
outside the spiracles roundly curved, and converging towards 
apex ; three stout keels at base, and a stout curved one at 
base of apical fourth. Fro- and mesopleuras almost impunc- 
tafce, metapleurae closely, rather strongly punctured. Malar 
space a little longer than eyes. Centre of face below tinged 
with rufous. Length, 8 mm. 
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First abscissa of radius a little shorter than second; second 
cubftal cellule not much narrower in front than behind; 
second transverse cubital nervure thickened on the outerside 
in front. Antenna: densely covered with short, stiff, black 
pubescence* 


EVAN1IO,*;, 

Meoihchus fkoggattii, sp.n. 

9. Black; legs red; coxae, trochanters, and the narrowed 
basal part of hind tibia: black; femoral teeth about the same 
length, but the basal one much thicker at base than the 
apical, which is more slender, and of more uniform thick¬ 
ness ; shortly beyond it arc two short ones, basal a little 
longer and sharper than apical. A pale yellowish mark l>etween 
the eyes and the base of the mandibles; basal joints of palpi 
reddish. Wings fuscous-violaceous, more deeply tinted in 
middle than at base: or apex; stigma and nervures black. 
White ring near apex of sheaths of ovipositor as long as the 
black apical part. Length, 31; ovipositor, 33 mm. The 
two males in the collection-are only 13-15 mm., in length. 

Abdominal petiole as long as bead and thorax united, and 
a little longer than the rest of abdomen; it is, as usual, 
closely, transversely, finely striated. Vertex from the hinder 
ocelli closely, strongly striated, the striae more or less twisted; 
there is a smooth space below the ocelli, the sides of this 
bordered by longitudinal striae; above the ocellus are five 
stout, widely separated striae; the lower tubercle is broadly 
rounded at the apex, flat in the centre, with the sides raised; 
the other tubercles are oblique, sharply jointed. Fronotum 
Smooth, the centre with a stoutly, transversely striated band; 
the smooth basal part has an oblique, stout tooth on either 
side of base. Base of mesonotum smooth, oxcept for round, 
dearly separated punctures, the sides irregularly striated, 
the space between the Btrise deep, distinct; the part border¬ 
ing the scutellum bearing large, deep, scattered punctures; 
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scutellum at base bordered by a crenulated furrow, the 
Bcutellum itself being smooth. Metanotum with a crenulated 
furrow; the rest with the usual, round, clearly separated 
punctures. Propleuras sparsely, widely punctured, the lower 
part aeiculated ; the lower, apical part of central depression 
and apex above with a few stout, deeply separated striae. 
Mesopleurae punctured, apical, upper half smooth; base 
strongly, closely punctured; the rest with the punctures 
smaller, and more clearly and regularly punctured. Third 
joint of antennae a little shorter than fourth; the latter and 
fifth and sixth of almost equal length. 

Comes near to . 1 /, violaceipcnnu Cam., from New Britain; 
it may be known, inter alia , by the black hind femora. 

ICHNKUMONID,E. 

Ichneumon)!!*. 

EltlSTICUB SALOMON IS, Sp.n. 

c f . Black; head except occiput, and the greater part of 
upper third of outer orbits, pro- and mesosternum, lower 
third of raesopleurse, metathorax, first abdominal segment, 
sides of second and third and their apices more narrowly, and 
legs, ferruginous-red; basal nineteen joints of antennae red, 
turning into yellowish colour beyond middle; wings fuscous- 
violaceous, nervures and stigma black; areolet narrowed in 
front, nervures almost touching; recurrent nervure received 
distinctly beyond middle, discocubital and recurrent nervures 
with a distinct stump of a nervure. Areola about one-fourth 
longer than wide, basal nervure sharply angled inwardly, 
apex broadly rounded inwardly ; post-petiolar area clearly 
separated, square, petiole smooth, post-petiole striated 
in the middle, sides in the middle distinctly punctured ; 
second, third, and basal half of fourth segment closely ptmc* 
tured, striated in middle; g&str&cceli smooth, deep. Length, 
15 mm. 
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Apart from the difference in colouration, the present 
species may be known from E, frogyattii by the difference in 
the form of the areola : in L\ frogyattii it is almost twice 
longer than wide ; in the species just described, horseshoe- 
shaped, about one-fourth longer than wide, 

Ebisticus froggattti, sp.n, 

$. Black, shining; head, except conical s|n>t over each 
anion na, steimnaticum, occiput, upper third of outer orbits, 
the black not touching the eyes, mandibular teeth, a small 
irregular spot near lower part of apex of mesopleurae, a small 
narrow one at base of lower metapleural keel, a larger one 
surrounding inetathoracic spiracles, abdominal petiole, except 
the post-petiole above, and apices of second and third abdo¬ 
minal segments narrowly, red ; legs of a brighter red colour, 
the four front tibiae and tarsi paler, more yellowish in tint* 
Basal six joint of antennae rufous, seventh to eighteenth 
yellowish, the rest black. Palpi of a paler red colour than 
head; tips of mandibles black; wings fuscous, tinged with 
violaceous, nervuros and stigma black, areolet 5-angled, 
the nervurea almost touching in front; recurrent nervure 
received shortly beyond middle; transverse median shortly 
beyond transverse basal; disco-cubital and recurrent nervure 
with a distinct stump of a nervure. Head smooth; face, 
except in the slightly raised centre, closely, weakly punc¬ 
tured ; clypeus more strongly and sparsely punctured, its sides 
rounded at apex. Mesonotum and scuteilum almost smooth* 
bane yf raetanotum smooth, the rest closely but not strongly 
punctured; areola open at the top, about twice longer than 
wide, slightly roundly narrowed from the transverse keels. 
Propleurae smooth, lower part with curved striae; upper 
two-thirds of mesopleurae smooth, lower part and sternum 
closely punctured; apex with a crenulated border; meta¬ 
pleural spiracular area closely punctured, almost reticulated 
behind spiracles; the rest closely, strongly, obliquely striated, 
post-petiole closely striated in centre, the rest distinctly punc- 



360 


PARASITIC HYMENOPTERA FROM THE SOLOMONS, 


tured; second, third, and basal half of fourth segment closely 
punctured, the following segments smooth, the last with 
basal half white. Gastracoeli deep, smooth, striated in centre 
of basal part. Tarsi closely spinose below. Length, 17 turn. 

The male is smaller, has the antennse serrate, and the 
abdominal petiole entirely rod; the post-petiole is almost 
entirely smooth; the rod on the basal joints of the antenna; 
only extends to the fou&h. 


Cryptinee. 

Mesobtenus insularis, sp.n. 

Black ; legs bright red, a broad white band near centre of 
antennae, palpi pale testaceous; apex of labnrni bordered with 
testaceous; wings hyaline, stigma and nervures black; areolet 
small, twice longer along radius and cubitus than along trans- 
verse nervures, of equal width; recurrent nervure received 
near apex; transverse median nervure received shortly 
beyond ti'ansverse basal. Face closely, distinctly punctured, 
more strongly in middle than on sides ; dypeus almost smooth. 
Front raised in middle, sides deeply depressed; a decurrent 
keel from the ocelli. Mesonotum finely, closely punctured; 
smooth,on outer half of lateral lobes. Scutellum smooth and 
shining. Metanotum at base doyly punctured, more or less 
reticulated; middle part closely, irregularly, longitudinally 
striated, apical slope more strongly transversely striated. 
Metapleurse strongly, irregularly striated, more strongly 
above furrow than below it. Propleurae finely punctured, 
finely, obliquely striated in middle. Mesopleurae distinctly 
striated, except at apex above. Abdomen smooth and shining* 
Metanotal teeth minute, but distinct enough. Transverse 
median nervure in hind wings broken near the bottom. 
Thorax fully thrice as long as wide. Parapsidal furrows . 
reaching to base of apical fourth, Post-petiole not abruptly 
thickened; spiracles slightly more removed from each other 
than from apex. Head wider than thorax. 
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Ophionfnie. 

Eniscospiujs balomonis, sp.n, 

9 • Luteous; outer orbits pallid yellow, apical abdominal 
segments darker in colour, ocellar region pallid yellow, hinder 
ocelli almost touching eyes; the three are separated by almost 
the same distance from each other. Wings clear hyaline; 
costa, stigma and nervures black, basal abscissa testaceous; 
there are two horny points, one, near base of radius, roxmdly 
narrowed in front, rounded as at apex ; the other near apex, 
transverse, conical, half the size of Vasal; transverse cubital 
nervure roundly curved, half the length of the space between it 
and the recurrent nervure, which is about one-fourth shorter 
than the latter. Metanotum densely covered with white 
pubescence ; the part behind keel aciculated ; the rest irregu¬ 
larly, mostly longitudinally striated, striae stout and twisted, 
and much stronger in middle. Propleurae almost smooth ; 
ineaopleurae closely, finely, distinctly punctured, more weakly 
above middle than below ; metapleurie more strongly punc* 
ti;red; lower part of spiracular area irregularly, obliquely 
striated in middle below, striae more or less twisted. Scutel- 
lum keeled to near apex, temples small, obliquely, roundly 
narrowed. Length, 18 mm. 

Basal abscissa of radius clearly thickened, and shorter tlian 
$econd ; clear space in the discoidal cellule commencing behind 
the basal horny point. Antennae with the apical half infus- 
cated. 

1 am not sure but that this species may bo the same as E . expe~ 
ditus, Kohl., from Samoa (Bat. u. Zool. Ergebnisse von den 
Samoa u Saloroonsinseln, 10, pl.iii., f.5,. 

Pimptlme. 

EcHTHKOMORPHA FALUDIUNEATA, Sp.tt. 

Q. Rufous; face, elypeus, labrum, malar space, orbits, 
tubercles and narrow lines on apices of abdominal segments, 
narrowed in middle, pallid yellow ; legs coloured like body, 
base of anterior pair paler, more yellowish in tint; antenna; 



362 


PARASITIC HYMENOPTEKA FROM THK SOLOMONS, 


pallid red, deeper in colour at base; wingB highly iridescent, 
brassy coloured at base, apex not very deeply clouded * stigma 
dark fuscous, nervures black ; arcolet not appendiculated, but 
the nervures united in front; recurrent nervure received in 
middle. Length, 13-14 ; terebra, 3-4 mrn. 

Head smooth, thorax closely punctured ; proplourse, upper 
half of mesopleurae at base and, to a less extent, at apex 
above, and middle of metanotum broadly, smooth. Abdomen 
sparsely, weakly punctured; lower edge of sides of first seg¬ 
ment with a broadly rounded furrow. Apical third of disco- 
cubital nervure roundly curved towards cubitus. 

A distinct species, easily known by the uniformly rufous 
body, the absence of lines on the mesonotum, and the brassy- 
tinted wings. Its scute]lum is more roundly convex, more 
raised over the mesonotxtin, than it is iri E , nolutotorin, F. 
Bee. Krieger, being more like that of E. imulmtor and' E . 
ru/a, Cam. 

Erythropimpla PALLTurcEPS, sp.n. 

9 * Black; head pallid yollow, as are also the mandibles, 
except at apex; palpi, thorax, the four front legs, except apex 
of middle coxae, middle trochanters, and antennal scape, red; 
wings uniformly fuscous-violaceous, nervures black; areolet 
longish-triangular, moderately large, shortly appendiculated, 
receiving recurrent nervure in the apex, bullated at cubitus* 
recurrent nervure with two bull®. Length, 17; terebra, 16 
mm. 

Sparsely covered with pale pubescence the metathorax 
densely so Prothorax paler coloured than the rest of t horax, 

, metatborax more deeply tinted than mesothorax. First abdo¬ 
minal segment with a keel on either side of middle, the keels 
stronger at base, not reaching to apex ; basal two-thirds of the 
space between them smooth and shining, the apical closely* 
not very strongly punctured, and with a narrow keel dmvo 
the middle; basal five segments closely* distinctly punc¬ 
tured, with the usual transverse furrows, more weakly c 
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tured; sixth segment as closely, but more finely punctured, 
without a transverse furrow ; seventh shining, impunctate. 
There is a short, smooth furrov^ at the base of the metanotum 
in the centre; the rest of the metanotum closely, distinctly 
punctured. Basal three segments of abdomen united, longer 
than thorax. Ovipositor as long as abdomen; sheaths moder¬ 
ately broad, densely pilose. 

Has the body- and leg-colouration of E* an ana Cam., from 
Assam ; but that has the wings yellowish-hyaline, clouded at 
the apex. E. flavicrp #, Cam., from New Guinea, is almost 
similar as regards colouration, but has the head more dis- 
mcfcly yellowish in tint, the metathorax fuscous, and the 
asal segment of the abdomen; and the central part of the seg¬ 
ment is not clearly raised and separated, while its sides are not 
keeled. 

Ob6,—Erytkromorpha Ashm., is very closely allied to 
Trichiothtcux Cam., from Assam; it may be known from the 
latter by the clypeus being deeply, roundly incised; while, in 
TrichiothecuXy it is only depressed at the apex and transverse; 
the sheaths of the ovipositor are broader, and more densely 
pilose, the hairs, too, being longer. The colouration of the 
two is very similar, black, with the fore legs, head, and 
thorax red, the wings uniformly fuscous. In Tnchiathecu# 
^e disco-cubital nervure is broken by a minute stump of a 
hre. 


Lissopimpla nurrpks, sp.n. 

lack; antennal scape and sides of face bordering the 
jrea, red; labrum at apical half of a more obscure 
pblique line on either side of front, commencing near 
^dli and obliquely narrowed below where they touch 
, a small transverse mark on either side of base of 
^e of mesonotum, a wider one of about the same 
^n?Xi tegutse, and two almost united spots 
\ind coxsc, Legs red K : four anterior tarsi, 
tarsi, black; tibiae in huddle broadly 
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tinged with red. Wings clear hyaline, stigma fuscous, ner- 
vures black, areolet oblique, nervures uniting in front ; recur¬ 
rent nervure received at apex of areolet, interstitial with 
second transverse cubital; transverse median behind trans¬ 
verse basal. Length, 9; terebra, 4 mm. 

The outer margins of the central part of the face are 
roundly curved outwardly, the middle is finely keeled. The 
furrows of the mesonotum are united into one at the base of 
the apical third ; they are smooth. Lower third of pro¬ 
pleurae finely, obliquely striated; apex of mesopleurae crenu- 
lated. The middle of the met&notum is slightly raised, form¬ 
ing almost an area of equal width, shining, almost smooth 
the rest is somewhat strongly and closely transversely sti 
ated, at the base the striae being finer and more oblique. 
Metapleurse irregularly shagreened. Abdomen smooth and 
shining; first segment nearly as long as the following twq 
united. Mesostemum reddish. Tooth on hind femora 
small but distinct, oblique. Palpi pallid testaceous. 

The affinities of this species are with L, rufipe* Cam., from 
Ceylon, rather than with any known Australian species; it is 
more slenderly built, especially as regards the abdomen, 
which wants the coloured bands of L. rufipe*; and the 
, scutellum, metanotum, and pleuree the white spots. In my 
figure of L. rufipe* (Spolia Zeylanica, iii., p.140, PI. B), th 
transverse median nervure in the hind wings is shown hr' 
too low down; it is a characteristic of Lmopimpla thr 
broken near the top. 

Xanthocryptus lutbus, sp.n. 

$. Ferruginous; bead and antennas tinged wiil 
the eight or nine apical joints of antennae black, as i 
apex of mandibles; wings hyaline, tinged with fuh 
with a smoky border, costa and stigma testaceous 
black; base of metanotum in centre finely, ir 
tudinally striated; the rest, from the 
strongly, and more widely transversely s. 
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closely, obliquely striated, striae closer at base. Base of 
meeopleurte striated, the striae more or less curved, and naming 
from top to bottom; the centre weakly punctured, apex from 
near the top striated, striae at the base stronger, more oblique 
and wider apart than they are at apex. Meeonotum finely, 
not very closely, punctured; apex of middle lobe longitudi¬ 
nally striated. Length, 12; terebra, 5 mm. 

A few points of generic importance may be drawn from this 
species, supplemental to those given in my description of the 
genus in the Proceedings of the Zoological Society (1901, 233). 
The mandibles apparently do not meet in front; their two 
teeth are short, equal in length, bluntly rounded, and sepa¬ 
rated behind by a furrow. Occiput roundly, incised, margined. 
The smooth basal part of the metanotum is bounded by a 
roundly curved keel, which, at the sides, extends to the base 
of the metanotum, inclosing the spiracles, which are oval, 
and twice longer than wide. Antennae slender, 2 7-join ted, 
the basal joints of flagellum elongated, the first a little longer 
than second. The fifth and sixth abdominal segments united 
are as long as the fourth-; the sixth is the smallest, about one- 
half the length of fifth; the penultimate is as long as the 
second, and one-fourth longer than the last, which bears long 
cerci. Legs long and slender; claws simple, small; hind coxae 
as long as first abdominal segment. The disco-cubital nervure 
is broadly, roundly curved. 

Xanthocryptu$ belongs to the'Jorufe* rather than to the 
Cryptina, but it is not quite typical in some respects. In 
ialrneid’s arrangement of the Xoride$ (Bull.U.S.Nat.Mus., 
xxiii., 61) it runs near to /Vests, with which it cannot be eon* 
founded. 
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FURTHER NOTES ON SOME HARE AUSTRALIAN 
VORDULIINjE, WITH DESCRIPTIONS OF NEW 
SPECIES. 

By R. J. Tillyard, M.A., F.E.S, 

(Plate x.) 

The following species arc dealt with in this paper : 

1. Ilemicordulia intermedia Selys, 

2 „ contiiwntaliB Martin. 

3. #wperha } n.sp. 

4. Frocordulia jackeoni*n#i» Ram bur 

fh Heiperocorduba berthoudi , nov.gen. ei sp. 

6. Lathrocordnba metallim, nov.gen, et sp. 

7. Macromia viridesoene^ n.»p. 

The remarkable character and extent of the Australian Cordu- 
liino! is becoming more and more emphasised. Including the four 
new species described in this paj>er, and a new species of Oordu* 
lephya, which I propose to deal with in a separate paper on that 
genus (to be published shortly), the total nuwW of Australian 
Corduliinm so far known is 34, out of a total of about 150 species 
described for the whole world; that is, two-ninths of the whole! 
Out of a total of 36 genera, no less than 14 are represented in 
-Australia; and of these, twelve are peculiarly Australian or 
Australasian. 


L HbMICOHDUUA imtkrmkdu Selys, 

Besides the type-male in Hfgeu’s Collection, only two other 
specimens of this rare insect were known. These weie two males 
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of wither small size, taken by me at Cooktown in January* 1908/ 
It was with great surprise and pleasure, therefore, that I redis¬ 
covered this species on the Horton River, at Pallal, near Bingara, 
N.8.W. Though it was by' no means common, I secured a very 
fair series of seventeen males and four females, mostly in excellent 
condition. These are of larger size than the Cooktown specimens, 
and agree very closely with Hagen ’h type, which probably came 
from Southern or Central Queensland. As I have already figured 
and discussed the male in my former paper, it is only necessary 
here to give the measurements of the Pallal series, and to describe 
the hitherto unknown female. 

Total length, 44-46; abdomen, 32-34; hindwing, 29-31 mm. 

Differs from the figure of the Cooktown malef in possessing a 
broader, more ewdnliform abdomen; otherwise the form and 
markings correspond exactly. 

J. Total length, 48; alalomen, 35; hindwing, 31 mm. 

Wings: neurafion blackish, except costa, subcosta and ante- 
nodals, pale brownish. A tinge of saffroning at bases, especially 
near membratmle of hind wing. Pteroztigma 2 nun., very dark 
brown, Hoad and thorax as in male, but with somewhat 
duller colouration, the yellow on the front lieing replaced by 
glaucous-grey, and the T mark being less distinct; also the black 
thoracic bauds not quite so wide. Abdomen; 1, 2, and half 
of 3 much swollen, the rest nearly cylindrical but tapering slightly 
to 10. Colouring as in male, but with the black markings of 2 
afcd 3 much larger and broader; 9, quite black; 10, very short, 
basal half black, apical half clear yellow. Vulvar lamina: end 
of £ with two small yellow rounded projections; 9 rather hollow, 
with the central ridge projecting apieally, pale brownish. 
Appendages: Vfimm., black, hairy, narrow subianeeolate, 
Wide apart, separated by a . hairy rounded tubercle on 10, which 
carries a double yellow spot above. 


•'Ste thaw Procxwdiug*, 1908, xxxiii., p.740, Pl.xxf., fig* 2-4. 
t Lot. cit> Pl.xxk, fig.2. 
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Hah .—Fallal, N'.S.W,; in December, 1910. It is confined to 
he main Horton River, ami only occasionally appears on the 
smaller creeks. 

Types : in Coll. Hagen (Queensland); 9 , in my collection. 

2. Hbmicorduua continentams Martin. 

Four males and three females of tins rare species were taken 
by Mr. H. Elgner at Darnley Island, Torres Btrait, in December, 
1909. Mr. F. P. Dodd has a ) 80 taken a single male, immature, 
at Port Darwin (undated). These are now in my collection. 
They all resemble very closely the small-sized male taken by 
myself at Kuranda, N. Queensland, in January, 1905.f M. Ilen^ 
Martin's types, taken in New South AVales and Queensland, are 
larger. This species, like the preceding, dearly attains its 
greatest development in Central-East Australia, the tropical 
representatives being somewhat dwarfed, 

3. Hkmicorduua surerba, n.sp. (Plate x., figs.5-8). 

<J. Total length, 54; abdomen, 40-5; hindwing, 33 mm. 

Wings: cobU pale yellowish outwards to nodus, rest of 
neuration black; pterostigma 3 *6 mm,, black; membranuU narrow, 
forewiug 15, hind wing 2*3 mm., grey-brown touched with white 
at bases; subtriangle of forewing generally 3-cel led, but some¬ 
times 2-cel led on one or botl\ sides. Nodal Indicator jj7-8, 5 

Head ; eyes dark greenish (brown in dead insect); | 5, 6*7 
vertex tubercled, small, yellow above, dark steel-colour on sides; 
antennai black, 2*5 mm., front somewhat indented medially, black 
with steely o** greenish metallic reflections, two very conspicuous 
round yellow spots above, wide apart; lower part oi fronl, clypm* y 
labrum and labium bright yellow, two small dull black dots in upper 
labral suture, and a distinct bright black dot in middle of base of 
labrum. Thorax; prothorax small, metallic steely black, with 
a dorsal yellow spot and broad yellow basal collar. Muo* and 
metathorax black, with metallic steely or greenish reflections above, 
a short yellow line on dorsal ridge, and two rather irregular 

yellow antehumeral bands, pointed forwards and broadening 

- --------- ---- - .» ■ ' 

fLot. eit. p.743, 
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inwards basally near interalar ridge; this inner extension being 
slightly clouded with grey. Bides bright lemon-yellow, with two 
very irregular metallic black bands in sutures. Notnm downy, 
wing-bastm broadly black with a conspicuous yellow spot on hind 
wing-bases, scuta and sou tel ia yellow. Legs long, black, except 
ooxte, which are yellow, also foretrockauters, part of underside of 
profern ora, and part of mid trochanters yellow; tibial keel of fore¬ 
legs 2*5 nun. long. Abdomen : 1-2 enlarged, 3 pinched, 4-7 
rather broad, 8-10 narrower. Colour : l, bright lemon-yellow; 
2, steely black, witli a central transverse yellow band just broken 
dorsally; 3-10 black, with steely and greenish metallic reflections, 
marked with bright lemon-yellow as follows—3, on each side a 
ioug stripe crossed at the middle by a black line on the supple¬ 
mentary cariua; 4, two large basal marks reaching to supple¬ 
mentary Carina, 2 mm. long, and isolating a narrow irregular 
dorsal Iwttid; 5, two smaller basal spots nearly meeting dorsally, 
also two tiny central flecks; 6 similar to 5, basal spots somewhat 
narrower, central flecks reduced to points (sometimes absent); 7, 
basal half yellow, with a fine black dorsal line, the junction oj 
the black and yellow very ^irregular] 8, a small basal spot low 
down on each side; 9, black; 10, basal suture yellowish, a con- 
spibuous apical yellow spot. Appendages; superior long, 
3*7 mm,, wjth many small hairs, black, very wavy; basal fourth 
slendej*, with a sharp and conspicuous inner inferior spine; second 
quarter widening and curving outwards; third quarter still wide, 
curving inwards; apical quarter tapering to tips, which are fairly 
pointed. Been in profile, the second half is much depressed below 
level of fii»t half. Jnferior short, scarcely 2 mm., blaok, narrow- 
triangular* hairy beneath, concave above. (Plate x., figs,5-0). 

$,» Total length, 51; abdomeu, 39; hindwing, $4 mm. Similar 
to mule, Wit with shorter and more cylindrical abdomeu; 1-2 
somewhat enlarged (in profile, l, 2 and Half of 3 much swollen), 
3-6 quite cylindrical, 7-10 tapering slightly. Colour: 1, yeilpw; 
% ydlow, with * rectilinear basal black patch and large triangular 
apical black patch spreading irregularly down over the sides; 3, 
as in but with dorsal black area much widet*V4-10 as in < J. 
Fwfoaf lamina : 8 ending in two small rounded processes, bright 
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yellow edged with black; base of 9 with two small double tubercles, 
semi-transparent, very pale, rest of 9 with a rather blunt central 
black ridge projecting apically (Plate x,, iigB.7-8) Appendages 
2 mm., black, downy, narrow-lanceolate, with a rounded hairy 
tubercular projection of 10 lying below and between them. 

In the female, the wings are often tinged with yellowish-brown 
on the apical half, lbetween nodus and ptevostigma; this disappears 
in very mature females. 

Hab .—Fallal, N.8.W.; in*Deeeinber, 1910. Nine males and 
six females in good condition, taken by myself. 

Types : £$> in my collection 

Along the coast of Australia, from Mouth to West Australia, 
through to Adelaide and Melbourne, and up to north of Sydney, 
the two representatives of the genus Hemicorchdia are H. tau and 
//. austral we. The former is found everywhere, even on the 
smallest waterbole, but the latter is confined to the rivers. My 
visit to Fallal enabled me to obtain some idea of the distribution 
of species west of the main ranges. 1 find that N. tau is by no 
means common, and usually occurs on stagnant ponds and water- 
holes, station-danis, etc., where it has evidently followed settle¬ 
ment into thfs interior. On the main rivers it is very rare, but 
occurs occasionally. I am inclined, therefore, to regard JSf. 
vuperba and //. intermedia as the western representatives of the 
genus. Of these two, there is no doubt that the latter fills exactly 
the place occupied by H. australwe along the coast. In flight 
and habits these two species are very similar, though in coloura¬ 
tion H. intermedia inclines rather to H . tau than to //. austraUce. 
If, mperba has, as far as I know, no coastal representative. In 
colouration it is almost exactly like Synthemis regina, the largest 
and most beautiful of the Synthemina. These two species were 
flying together high up in the clearings along Tea-Tree Creek, 
near Fallal. It was quite impossible to tell at sight whioh 
species was which, for AT. superha imitates the flight of & regime 
soaring slowly and calmly to and fro. If struck at, however, the 
difference in flight-power is at once evident—AT, superb* imxne- 
diately making off at immense speed, while A regina is usually 
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only slightly disturbed, and returns again to its old haunt, being 
thus easily captured. On the Horton River at Fallal, a broad 
flowing stream, S. regina does not occur, but the males of H. 
tuperba patrolled the bonks, generally keeping just out of reach 
of the net. Here they flew swiftly^ stopping frequently at some 
fancied spot, and remaining poised and stationary, with eyes 
gleaming and all their brilliant colouring well displayed. The 
only way to catch them was to note where they tumed into same 
small bay or inlet to capture gnats, and then to hide behind some 
bush ready to strike at the insect on his next visit. Failure at 
the first stroke sent the insect far away, probably to take up some 
other u beat tf on the river. 

These insects appear to be rather fiercely disposed towards the 
dragonflies on the river. Generally three or four 1L intermedia 
would 41 patrol ” post before an H. superba came in sight, and the 
former kept closer in shore and were easier to capture. The 
larger insect, however, would often dart in and attack the smaller, 
driving it away just as T was about to strike. This was done 
with such rapidity that it was almost impossible to follow what 
took place. 

This fine insect is easily the^most distinct and beautiful member 
of the genus. It is probably most closely related to H, intermedia^ 
but can be at once distinguished from that species by its much 
greater size, more brilliant colouration, by the peculiar pattern of 
the front (which may be considered as the intermediate stage 
between the T*mark and the bright metallic crest), also by the 
very long appendages of the male. The actual colour-pattern of 
the abdomen is very similar to that of H\ intermedia, but whereas 
in tW latter the-join of the black and yellow on segment 7 is 
quite straight^ in H. euperba it is eery irregular . The very 
distinct antebumeral yellow bands of the thorax distinguish it at 
once from all other members of the genus, and the beautiful 

colour-pattern of the sides of the thorax is also Unique. , 

; 'k 

Omitting U. ttovq-k&andur. Selys, for the present, Itom the 
faftmng table, since nothing certain can be gathered about this 
species (unless, indeed, as seems very probable, H. sorttimrUalu 
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Martin, is synonymous with it^, we can now classify the Austra¬ 
lian members of the genua Jfemicordulia as follows :— 

i Front tvtih a distinct Mack T-matk above. 1. 

\Front without a distinct black T-mark above. 2. 

'Segment 7 with basal half yellow, cut straight qff across 
middle of segment. (Appendages of £ with a sharp 

spine). H. intermedia, 

Segment 7 metallic greenish black, with orange low 
down on sides. (Appendages of <$ with upturned 
tips, no spine).^...... H, tau, 

{ Front with two distinct round yellow spots above...... H. superba. 

Front brilliant metallic greenish above... 8. 

j Appen ’ages of male with a sharp spine. B. austraitof. 

^Appendages of male without any spine... //. continentalu 

Note. —It is difficult to separate the females of H australix and 
H. ccmlinentalis, but the latter is generally smaller, has a shorter 
pterostigina, and slightly longer appendages than the former. 

4. PitocoRDULiA JACKS 0 NIKN 81 S Rambur. 

This insect was, until lately, exceedingly rare in collections. 
In the de Selys Collection there are Ram bur’s four types, from 
New South Wales; and a specimen in Hagen’s Collection is said 
to come from Western Australia, though this is very doubtful. I 
took a single female at Gisborne, Vic., in December, 1908; and was 
agreeably surprised to find it, in swarms, on the lagoons near 
Cressy, Tasmania, in January, 1909. There I took about eighty 
magnificent specimens, and also found the larva. The following 
is a description of the Creasy series;— 

$. Total length, 44-45; abdomen, 32-33; hindwing, 28-29 mm. 
Wings: bam just touched with black and saffron; pterd - 
stigma brown, 2 mm.; membrmule 4*5 mm., dark brown tipped 
with white* Nodal Indicator |j 7-8 6 H e ad ; eyes dark 
brown, with soft grey hairs II 5 6-7 behind; vertex small, 
brown; front wide, Somewhat depressed medially, brilliant metallic 
green above, yellow on sides, glaucous-brownish shading to Hvid- 
grey cm face; clypms and labrum glaueoua^reyish; labium pale 
dirty straw-colour. Thorax: prethorax pale brown above, dark 
brown, on sides. Mesa- and tmtathorax very hairy, burnished 
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bronae-green, touched with brown on shoulders; underside brown, 
notum brown, wing-bases hairy, scuta and soutella pale straw-colour. 
Legs black, profemora and underside of metafemora brown. A b - 
d o m e n: 1-2 enlarged, 3 somewhat pinfehed; rest of abdomen con¬ 
siderably dilated, 4-7 very wide, 8-10 tapering rapidly. Colour: 
1-2 dark brown, each with a conspicuous transverse apical band 
of cream-colour; 3-10 dark metallic greenish-black above, sides 
rich orange except near sutures, the orange patches being only 
slightly widest near middle of each segment; 3-9 with a narrow, 
transverse, apical band of cream-cdour; 10, apical half orange, 
with a small spine on each side. Appendages: superior 
2 mm., narrow curved sublanceolate, approaching each other so 
as nearly to touch at two-thirds of their length, the apical one- 
thirds strongly divergent and somewhat depressed, tips rounded; 
colour black, with a few small hairs. Inferior 1*5 mm,, sub- 
triangular, tip slightly upcurved; pale brown bordered with 
black. 

J. Differs from male as follows : metallic colour of front much 
duller, sometimes brownish, thorax leas metallic. Abdomen 
broad, almost cylindrical, the orange and metallic colouration 
duller; 10 with basal third black, the rest orange. Flavor lamina 
with two short subtriangular projections from end of segment 8. 
Appendages 2:3mm., rather thick, hairy, dark brown, outer 
edge straight, inner edge distinctly curved, tips slightly pointed. 

/ToA—Tasmania: abundant on the lagoon near Oressy, also 
fairly common on the Macquarie River(January, 1909), Victoria: 
Gisborne, j] ^December, 1908). 

Types; £$. Coll. Belys(four specimens from N. 8. Wales). 
The fine series from Oressy has been distributed by me, as far 
as possible, ar iohgst all the modern collections; my own series 
contains 23 males and 13 females. 

An interesting fact concerning this insect is that it is 
undoubtedly being rapidly exterminated from the Tasmanian 
rivers by the introduced English trout. I am quite certain ttiat 
it scarcely ever breeds in the rivers now, and that the specimens 
that % on the Macquarie Elver are the overflow of the abundant 
swarm from the lagoons. On the fine North and South Esk 
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Rivers not a specimen can be seen; indeed the Odonate fauna of 
these streams, and of the beautiful Derwent River in the south, 
is almost completely annihilated. The following analysis of the 
contents of the stomach of a fine trout (about 3 lbs.) taken by me 
in the Macquarie River may be of interest—a portion of a single 
beetle, and thirty-seven undigested dragonfly heads, of which no 
lees than thirty-two were recognisable as those of Procordulia jack- 
sonicnsis, the other five being apparently Ausfrogomphns guJrini, 
While trtmt-fishing, I carefully observed this species, and noticed 
that it is very fond of skimming the surface of the water, like a 
Libelluline, This is a fatal habit, for X saw, several times, a 
trout seize the insect while in rapid flight close to the water. I 
also noticed that it often dips itself in the water, and then rises 
and hovers for a short while. On one such occasion, a kingfisher 
dashed down and seized the insect. 

One might venture the prediction that, in a very few years 7 
time, this insect will be confined to the lagoons, and that it will 
become a dull-coloured uninteresting-looking species of more 
robust build than at present, the supply of food on the lagoons 
being more abundant. Compared with its congener, P. qfiints 
Selys, of Western Australia, which is only found on the running 
brooks, it is already of a thick-set and more robust habit, and of 
a much duller colour on the abdomen. 

I am of opinion that the two species, P. jacksoniensis and P. 
affinity are truly geminate species, portions of an original single 
stock which became separated by the great Desert Barrier. /*. 
affinis has followed the line of development of Hemicordulia 
australicr, which species it exactly resembles in flight and colour¬ 
ation; while P. jacksonieneis, though still retaining the metallic 
front, is following the line of development of II. tan. 

The three genera, Somatochlora, procordulia, and Hemicordulia, 
are of great interest to students of zoogeographical distribution. 
Somatochlora is evidently the most archaic, and is one of the few 
genera of known bipolar distribution. In the subarctic regions 
of Canada and Siberia, it has attained its greatest development. 
But alongside that development, we find it represented in tile 
subantarctic regions of New Zealand and Chili, by a small 
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remnant at the present day, consisting of only three spades ( 8 . 
yrayi Selys, $, bramri Selys, and S. villosa Ram bur; the first 
two from New Zealand, the last from Chili). The main body of 
the southern Somatochlora-Btovk may have included a large number 
of species at a period when our southern land-areas were much 
larger than they are now. Before and during Miocene times, 
these were becoming faced with a harder struggle for existence, 
mainly due to the shrinkage of their territory; so that a remnant 
gradually fought their way northwards to the warmer temperate 
and even to tropical regions. As this proceeded, they became 
modified, firstly to the intermediate Procordtdiartype, and finally 
to the Hemicordulubtype, which, in its rounded hindwing in both 
sexes, shows a cienogenetic convergence to the Libellulitm. 

The most archaic forms are evidently those northern species of 
Somatochlora whose females still retain a remarkably enlarged 
terobra. Our three southern species show a definite advanoe.in 
the reduction of the vulvar lamina to the more usual Libelhdid 
proportions. The gradual rounding of the anal angle of the hind- 
wing of the male is clearly seen in comparing the three genera, 
Procordulia showing a “ half-way ” stage, between Somatochlora 
and Hemicordulia. Also the second cubital cross-vein of Soma* 
tochlora is eliminated in the two latter genera. 

Hxbpbhooobduua, nov.gen. (Plate x., fig.l). 

Head and thorax robust. Legs long and slender. Abdomen 
slender, cylindrical . Triangles of all wings and sub triangle of 
forewings free. Hectors of arculus separated at bases. Arculus 
placed between first and second antenodals, but nearer to former 
than to latter. Triangle of hindwing almost completely recessed 
to level of aroukis. Only one cubital cross-vein in hindwing, and 
hence no hindwing*** subtriangle/’ Post-trigonal space of fore- 
wing beginning with one row qf cdls> but sooner or later giving 
place to two (variable). Anal loop long and narrow, fairly well 
defined, apical end not enlarged, but cut straight off by a trans¬ 
verse vein; longitudinal bisector fairly well defined. A small 
cross*vein low down in anal triangle of hindwing. 

Ty pe i Uesperocordulia berthowii, n.sp* 
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This genus is intermediate between the two main divisions of 
the Cordulina (s.str.), of which the typical genera may be taken 
4o 1*3 Somatachlora and Syncordulia. To the former, it is related 
by its robust build (large head and thorax), long slender legs, and 
open venation; also by the practically complete recession of the 
hind wing-triangle to the arculus, and by the long anal loop, 
showing a longitudinal bisector. With the latter, it agrees in 
its slender noneorduliform abdomen, and in its uncrossed triangles 
and £orewing-“ subtriangle.” Of Old World genera, it probably 
comes closest to Oxyyaetra, which it resembles closely in the form 
of its anal loop, triangles and fore wing- u subfcriaugle”; it differs, 
however, from this genus in not possessing the second cubital 
cross-vein in the hindwing, and in the almost complete recession of 
the hindwing-triangle. 

In colouration, it is quite unlike any known Corduline, being 
bright red and black. This colour and the regular pattern of the 
abdomen, together with the thoracic colour-scheme and the shape 
of the head, thorax, legs and abdomen, irresistibly suggest a far 
closer x'elationship between this genus and Cordulephya than a 
comparison of the wing-venations would indicate. 

5. Hbspkbocoroulia bebthoud*, n.sp. (Plate x,, figs.l, 3, and 9), 

< J. Total length, 54; abdomen, 4i; hind wing, 30*5 mm. 

Wings: a small patch of orange at nodus, also at base of 
wings (this colouring disappearing when the insect becomes fully 
matured). Pterostiyma 2 ram., orange. Membranule narrow, 
whitish, fore 2, hind 4 mm, Nodal Indicator 7 5 

Head: eyes dark ;*eddish-brown; vertex blackish;} 5 7 
front deeply cleft medially, yellowish-brown, shiny; clypcu* shiny- 
brownish; labrum reddish-brown; labium orange. Thorax: 
prothorax small, brownish. Meso- and metathorax rich orange- 
brown, with very long grey hairs; marked with bright metallic 
greenish as follows—-basal, portion of dorsum on each side of 
dorsal ridge carrying a large irregular patch, subreetangular, 
with its upper part cut out rectangularly; on each aide a huge 
spot near mesocoxa, also a broad sublateral band; notum orange- 
brown; leys long, black. Abdomen slender, 1-2 somewhat 
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enlarged. 3 narrower, 4-6 narrow, 7-10 slightly enlarged. 
Colour *, 1, metallic black; 2, rich orange-red, with very small 
auricles, a broad transverse apical band of black; 3-7 bright 
orange-red, marked with metallic black as follows—3, an apical 
transverse black band projecting in a black line along dorsum 
to middle of segment; 4-7, apical half black; 8, black, with 
two large basal orange-red spots reaching nearly to middle of 
segment; 9-10, brownish on dorsum, sides irregularly marked with 
black. Appendages: superior very long, slender, 4*8 mm., 
slightly wavy, diverging a little at base, then slightly converging; 
tips roundish; inner margin very hairy, showing, when viewed 
sideways, a very small obtuse projecting spine one-third from 
base; colour blackish. Inferior 2 mm., elongate subspatuiate, 
tip rather truncated, slightly upcurved; colour semitransparent 
orange, with darker tip (Plate x., figs 3, 9). 

J, Total length, 48; abdomen, 36; hindwing, 31*5 mm. It 
differs from the male as follows. Wings: pterostigma 2*5 mm., 
orange; costa of all four wings washed with orange, especially at 
base, nodus, and pterostigma (this colouring most intense in the 
young female, persisting in the mature female, and only dis¬ 
appearing in very matured specimens). Head: front, clypeus, 
and labrum orange. T h o r a x a*T in Abdomen: broader 
and shorter than in colour orange-red, slightly duller than in 
g; 1, blackish; 2-7 with apical black bands, narrow on 2, then 
broadening gradually until they are nearly half as broad as the 
whole segment on 6 and 7; 5-7 with the black running up along 
the doraufci in a slrnrp spike; 8, as in but duller; 9, orange, 
with two small apical black spots; 10, very short, orange. Vulvar 
lamina very short, slightly bifid, rounded, black; two small point- 
tubercles on t. Appendages 1*3 inm., wide apart, narrow, 
straight, pointed, brownish, separated by a large bifid tubercle 
bn 10. 

Hob. —Waroona. W.A.; November-Deoember, 1909 and 1910. 
Taken by my friend, Mr. G. F, Berthoud, to whom I dedicate 
tins species. 

Concerning this very remarkable dragonfly, Mr. Berthoud 
writes to me as follows. “ The captures range from October 
(end) until towards end of December. I never saw a single one 
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in the new year. I do not know if they die out or go elsewhere, 
hut they cannot be found about here in January* They frequent 
thick 1 black boy 1 and palm-scrub close to the brook, but I never 
saw them hawking about on the water. They sit on the leaf of 
a 4 blaekboy ’ or palm, flying off at the least alarm, usually up¬ 
wards over the scrub, and alight again a chain or two away on 
another leaf. If one can see or note the spot, they may be 
captured fairly easily. On the wing, they are very active and 
mostly high out of reach. *1 once saw a pair in cop., but failed 
to get them* Although fairly numerous, they are not easily 
caught, and it takes a lot of careful hunting to get a few* On 
some very good days I have taken four, hut mostly only one or 
two. The fine, highly-coloured males are especially smart, keep¬ 
ing well out of my reach.” 

Types : £ 9 ., and series of eotypes, in my polleefcion* 
Lathrocordulia, nov. gen. (Plate x., fig*2). 

Head and thorax robust. Legs sAorf. Abdomen slender, 
cylindrical* Triangles of all wings and subtriangle of fore wings 
free* Sectors of arculus separated at bases. Arculus placed 
about midway between first, and second antenodals* Triangle of 
hind wing nearly recessed to level of arculus. Second cubital 
cross-vein of hind wing present, formiug a small “ subtri&ngle*” 
Post-trigonal space of forewings with one row of cells up to near 
tip of wing. Anal loop rather short, only moderately well 
defined, with no straight apical boundary, and no defined longi¬ 
tudinal bisector. A small cross-vein low down in anal triangle 
of hind wings* 

Type : Lathrocordulia metaUica, n.sp* 

Allied to Syncordulia,* from which it can be at once separated 
by its more robust build (especially its large head and thorax), 
its more open venation and smaller number of ante- and post- 
nodals, the greater amount of recession of its hind wing-triangle, 
and its more poorly developed anal loop. Also closely allied to 

*lt must be understood that 1 refer here to 8. atrifrona Me bach., which 
I assume is congeneric with the type 8. gracitti Burnt*, of which no 
really reliable or sufficiently full descriptions are available. 
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Gompkoinacrcmia (G. paradom Brauer), which it resembles in 
the shape of its triangles, and the presence of the second cubital 
cross-vein in hindwing. The form of the anal loop is inter¬ 
mediate between those of Syncardidia and Gomphomacromia. 

6. Latkrocordulia metallic*, n.sp, (Plate x., ftgs.2, 4, and 10). 

c y. Total length, 54; abdomen, 42; hindwiug, 31 mm. 

Wings: figuration black, open; with about 1mm. of dark 
saffroning at wing-bases. Ptermtigma 3 mm., orange between black 
nervuras. Membrtmule large, greyish-white, forewing 2, hindwing 
4 mm. Nodal Indicator 6 5-6 I first two or three postnodaw 
of all wings not complete. 4 6-7 I Head dark brown, hairy, 
a tinge of purplish on vertex and frontal ridge; front widely, 
almost semicircularly, cleft in the middle; Inbrum and labium 
more inclined to fulvous. Thorax dark brown, with grey 
downy hairs. On each side of dorsal ridge is a hand of metallic 
green; sides also reflecting metallic green or rich steel-colour 
nearly all over, underside brown. Asp# rather short, black. 
A b dome n slender, subeylindrical, 1-2 enlarged, 3 narrow, the 
rent gradually enlarging to 9, which is nearly as wide as 2. 
Colour : 1-2 very dark brown, prides of 2 small, semitransparent 
brown; rest of abdomen rich dark bronze-green (fading to dull 
blackish hi the dead insect). Appendages: superior long, 
4*6mm., slightly wavy, diverging for 1 mm.; then converging 
so as to touch at tips; black; apical two-thirds hairy, especially on 
the inside. Inferior short, 2 mm., subtrianguUr, fairly pointed, 
tip very slightly bifid; semitransparent brownish, darker at tip, 
which is upcurved (Plate x., ftgs.4, 10), 

$. Vfery similar to but differs from it as follows:—Total 
length, 50j abdomen, 88*5 mm.; wing# same length as in but 
With a greater amount of saffroning at bases (2 mm. in hind wing). 
Abdomen thicker and more cylindrical than in £; 1-2 slightly 
enlarged, 8-7 cylindrical, 8-10 slightly enlarged. Vulvar lamina 
of 8, with lateral folds disclosing a triangular area with its apex at 
the base of the segment, vulvar scale slightly bifid; 9 with lateral 
folds wide apart, disclosing a semitransparent brown ventral 
two small projecting points; 10 flattish beneath, 
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very hairy at end. Appendages wide apart, 1*8 mm. long, 
straight, pointed, black. 

Hab .—Waroona, W.A.; very ran*. Throe males and three 
females in good condition, taken by Mr. 0. F. Bert bond, the 
captures ranging from the end of November to the third week in 
December, 1910. Of this dragonfly, Mr. Berthoud writes-—*‘Tt 
is a Ixsautiful active insect, found in the same loenlityas, and with 
similar habits to If, berth<mdi\ in life, the colour is a rich dark 
hronsse-green with fine metallic sheen, but, in dying, their lieauty 
fades a little.” The description given above of the habits of II . 
berthondi applies also, he says, to this species. 

Types: $ 9 , and cotypes, in my collection. 

7. Maoromia vikidkhoens, n.sp. (Plate x., fig. 11 ). 

9 . Unique. A magnificent species : total length, 66 ; alxiomen, 
49; forewing, 51; hindwing, 48mm. 

Agings: tumrntvm black, stnmg; liases saffroned for about 
10 mm. in fore wings, 5.7 nun. in bind wings, Pt**ronHymu very * 
small, 1 *5 mm., dull semitransjHirent brown, scarcely covering 
one cellule (Plate x., fig. 11). Nodal Indicator jj 17-18 10-11 j 

Memhramde in forewing 2 mm., narrow, greyish; || 10-11 11-12 J 

in hind wing 4*5 mm., narrow, pointed, greyish shading to 
dull brown. Anal loop of hindwing containing 16 cells; con¬ 
siderably wider than deep. Head: eyes very large, brown; 
vertex highly tubercled, small, brilliant metallic green; front 
downy, deeply cleft medially, rich metallic violet above, 
shading to brownish near elypeus; pastdypews very wide, yellow; 
antedypeu* dark brown, a sharp triangular median portion of the 
biown mounting into the postclypeus; labrum shining black; 
labium very large, brown; yeme dark brown. Thorax deep 
brilliant metallic-green ail over, except for a thin yellow dorsal 
line, a pair of short straight humeral yellow bands ending quite 
2 mm. before the interalar ridge (which is itself broadly yellow), 
and, on each side, a fairly broad straight lateral yellow band 
enclosing the blackish mmospiraele; underside brownish; iwtwm 
very dark brown, crossed by the continuous lateral bands. Leys 
black, coxae brown; numerous long spines ou tibia*. A bdo m e a 
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cylindrical (rather flat in the type, which is not fully matured), 
shining metallic-black ish from 6 10; 5 showing green reflec¬ 

tions; 1-4 brilliant metallic-green; 1, brownish on sides; 2, a pair 
of small basal dorsal yellow spots, a narrow transverse yellow 
band interrupted for 1 mm. on dorsum; 3, a fine yellow transverse 
line close up to the suture; supplementary carina? on 3-6 black; 
4-6 with no markings; 7 with basal half of dorsum yellow; 8-10 
with a touch (if yellow low clown on each side. Vulvar Iwmina 
with two leaf-like folds or lobes about 1 mm. long, rounded. 
Appendages 1 mm., black, conical, downy, separated by the 
triangular end of 10, under which projects a longish irregular 
tubercle. 

Hah, — Cape York, N. Queensland. A unique J, taken by Mr, 
H. Elgner, on November 22nd, 1909, and now in my collection. 

It is now necessary to consider further the position of*'the 
new Australian genera (described by me in this, and the preced¬ 
ing paper) in the subfamily Cordulimf*. These are AuMrophya, 
4>u*trwordnlia, pH&udoeordulia , // eep&nx'ordufia, and Lathrocar- 
dufui . This is a difficult task, mainly because of the unsatis¬ 
factory state of our knowledge of the true affinities qf the 
members of the group Cordulina, * to which all these genera 
belong. It must \m borne in mind that, in a group of this kind, 
containing the more highly specialised and advanced members of 
the subfamily, convergence of forms is very likely to occur. This 
is particularly the case as regards wing-venation, in forms where 
the tendency has been towards reduction rather than amplifica¬ 
tion. In the struggle for existence, it is not always the imago 
that undergoes the most complete modification; in the Odonata, 
at any rate, there are groups in which the main line of specialisa¬ 
tion has been confined to the larvie, the imagines remaining of a 
fairly generalised type—and yet there is no reason to believe 
that such forms are foredoomed to failure. The Otmphinm 
are a good illustration of this point. Now in the Cordnliinee } 
one can distinguish various tendencies at work, resulting in the 

4 In my 44 Monograph of tbs genus Synlhemi* ” J separated the Oordu- 
liiwe into Synth emina, Macromim and Cordatei*, leaving ttis lattsr group 
tut further revision and subdivision if necessary, 
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formation of what may be termed strong and imaJc groups of 
imagines. For instance, the Macromina on the strong aide, and 
the Synthcmina on the weak side are two successful results 
of one line of development. Though, in wing-venation, the 
Macromina have progressed far beyond the Syntiwmina, yet the 
balance is probably maintained by the better larval development 
of the latter (as I have already shewn, these larva? resist drought 
and starvation to a degree hitherto unprecedented in known 
forms). It has, therefore, occurred to me that, if we knew the 
larva* of those forms which I have grouped together in the 
Cordulina, we might find the same u strong ” and “ weak ” 
tendencies of the imagines (balanced by the opposite tendencies 
in the larvae) dearly enough indicated to enable us to subdivide 
the group into two sections co-ordinate with the Macromina and 
Synthemiim. 

As I cannot claim a very intimate knowledge of some of the 
genera that are not Australian, and as the life-histories of so many 
species still remain quite unknown, I shall confine this discussion* 
to the Australian genera, together with a few of the l:>etter known 
Old World forth h when necessary, A cursory glance at the Aus¬ 
tralian members of the Cordulina. suggests, at once, a “strong” 
and “ weak ” line of development. The strong group, typified 
chiefly by robust head and thorax, long legs, more or less eorduli- 
form abdomen, and elongated anal loop, together with complete 
recession of the hindwing-triangle to the arculus, is clearly repre¬ 
sented by the great genus tiomatocJdora{ bipolar) and its offshoots, 
Pmcordulia and Jfemicordulia, The weak group, typified by 
smaller head and thorax, short legs, thin nearly Cylindrical abdo¬ 
men, and shortened anal loop, together with incomplete recession 
of the hindwing-triangle, is represented by Syncordulia and its 
allies, amongst which I number Avstropkya> AustroeorduUa, 
Pseiuiocordulia, and Lathroeardulia. 

Were these two groups represented by a single type of larva, I 
should be content to leave the Cordulina as a single group 
coordinate with Macromina and Synthemina, But the discovery 
of the remarkable larva X*(the actual species is still undeter- 
* “0« som« Experimsiits with Dragonfly Larvp*' Ttew Proswdliuri. 
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mined), proves the existence of two larval types, somewhat 
parallel in their lines of development with those of Macramina 
and Synthemina, The larva X belongs to an unknown species, 
whose venation is emeedinyly close to that of Synctmlulia (until I 
have actually succeeded in breeding it out, I cannot say definitely 
whether the species will go into Syncordulia or not). In many 
respects (though certainly not in appearance), it resembles the 
larva of SyrUhemis . Thus, it is a short thick-set larva, with 
very short legs, is very inert and fond of concealing itself; it can 
withstand starvation and drought almost as well as the larva of 
Synthemis, and, in its labial development, it shows irregular and 
deep incisions. Contrast this with the well-known Ifemicordidiar 
type of larva (Needham* has described the larva* of Epic<trdul\a 9 
Tetragonetiria , Somatochlora , Ifelocordulia, Cordulia, and Doro~~ 
cordtdia, all of this type). 

There we have a spider-like larva, with large head, broadly 
oval body, and very long legs; one that relies for protection on 
its colour-pattern, and lives uncovered on the pond or river* 
bottom; apparently with no power to endure either starvation, cr 
even a short drought; and with a labial development of the 
LibeUuline type, characterised By exceedingly shallow cremations, 
often armed with sets of tiny spines, and with the lateral lobes 
often spotted with warts and dots. In general form and habits, 
these larva* resemble the Macromian larvae, though the latter still 
retain the deeply indented labium characteristic of the original 
Corduline stock. 

I propose, therefore, to subdivide the group Cordulina into two 
groups, w which I am at present inclined to regard as coordinate in 
value with the Macromina and Synthemiwa» But, as these two 
groups include a larger number of forms, and those more widely 
distributed over the earth, we must be prepared to find inter¬ 
mediate genera connecting the two main lines of development* 
Such genera would probably be difficult to place in any linear 
classification* Also, further knowledge of life-histories may prove 


York State Museum, bulletin 47, September, 11KH. “Aquatic 
lattote iu the Adirondack*/’ * , 
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the existence of one or more coordinate groups besides these, 
necessitating further subdivision :■— 

Gkoup i. Larva with large head and thorax, very long or 
fairly long legs, broadly oval abdomen; labium of Lilttlluline form, 
with no deep incisions of the outer edge of the lateral lobes, but 
with shallow crenations generally armed with sets of small spines; 
lateral lobes often with small warts or dots scattered over the 
surface; numerous mental affd lateral setae. 

Imago with robust head and thorax, long legs, usually more 
or less corduliform abdomen. Wing-venation characterised by 
large triangles, and forewing-subtriangle, usually all crossed; 
complete or practically complete recession of hind wing-triangle 
to arculus; large triangle and forewing-subtriangle; anal loop 
considerably elongated, with a more or less definite longitudinal 
bisector. EuoordulituL 

Gbouf ii. Larva with smaller head and thorax, short or 
very short legs, large oval abdomen, very flat beneath; labium 
with deep irregular incisions, armed with small spines, but with¬ 
out warts or spots; not many mental or lateral seta;. 

Imago with smaller head, small or moderate thorax, short or 
very short legs, and usually a slender cylindrical abdomen. 
Wing-venation characterised by incomplete recession of hindwing- 
triangle; triangles and subtriangle free, and smaller than in 
Group i.; anal loop short or fairly short; with no longitudinal 
bisector. IdocorduMna . 

In the Eucot'dulina , I include the following genera— Hemi- 
cordulia , Procordulia, Somatochlot a , Paacordulia , Dorocordulia, 
Cordulia, Ilelocordulia, EpicmduUa, Tetiagoneuria , Epitkeca, 
Neurocordulia, Aetchnosoma , Libellulosoma, Pentathemi a, Platy- 
cordnlia; also Oxyyash'a and Heeperocordulia , which ore the con¬ 
necting links with the Idocordulina , but appear to me to deserve 
inclusion rather in the Eucordulina; and finally, Cordulephya, 
for reasons that will be given in a separate paper on that genus. 

In the Idocordulina I include— Syncordulia^ Lathrocordulia, 
Neocordtdia p Austrocordulia, NeBOCordulia, Gomphomacromia (Q. 
paradom Br., but not G. volxemi Selys), P$eudocorduUa f Au* 
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trophy a, Idionyx, Neophya; and probably also Idomacrmm 
about which our knowledge is far too little to make a definh 
position possible. 

The relation of the four main groups of the Corduliince ma 
now be illustrated as follows ;— 
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Returning now to the question of He&perocordulia and Lathro- 
cordtdia , it Booms, at first sight, that these two genera are very 
closely allied. This may be actually the case, or it may be the 
result of convergence; the point can probably not be definitely 
settled until the life-histories are known. The important thing is 
to recognise that, in the natural development of coordinate groups, 
th e first divergence or dichotomy must have yielded two closely 
allied forms; and that it has been the gradual widening of the 
gap, by development along the two new lines, that provides us 
with the main characters for our group-classification. Now iiM 
the imago of Hetperocordulia, we find the beginning of the^ 
tendency towards an elongated anal loop (the same is -shewn 
in Oxygattra); we have a hind wing-triangle practically quite 
recessed, and we have also a robust development of head 
and thorax, and very long legs. Place the insect side by side 
uritb Lathroaordulia, and the remarkable difference in the length 
of the legs is at onoe seen. Comparing the two anal loops, the 
shortness of the loop in LcUhrocordnlia is intensified by its lack 
of a definite longitudinal bisector; in Hesperocordulin the bisector 
is fairly distinct, and the apical end of the loop is closed by a 
straight vein. Lathrocordidia is clearly very dose to Syneor- 
duJio, and should be placed in the IdacarduUnn, Ifesperooor* 
fhdioy on the other hand, in spite of its thin abdomen, is certainly 
on the road to full JrwootxfwKno^evelopment. ' 

The following table shews, at a glance, the more important 
generic characters of Btiperqeordutia) and the five Au*** ta 
genera comprised in the group Idooordulina •- - 
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i»*fce trrw, this cross rein was omitted in the figure of tbi* species in my former paper, toe. rtC, fig. >, Phxxii 
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EXPLANATION OF PLATE X. 


Fig.I.— Bm& 1 portion of wtngp of Htopcrocordutia btrlhoudi (J, n 

•t Bp. 

Fig.2.—Haul portion of wing* of Ijatkrocordnliu. nufailica it.gen. o 
Fig.3.— Append age* of Ilt*ptrocQrdulia htrlhoud t n.itp. <J, dorsal view. 
Fig 4. — Appendages of Lathroeorduli* metallic** ».*p. <J, dorsal vi*w. 
Flg.fi.—• Appendage* of Htmicordulia anperba n.tp doraal view. 

Fig.ft—Appendages of Htmicodnlia super fra n.*p, (J, lateral view. 

Fig 7. — Appendage* of Hemicordnlia snperba n.sp. $, lateral view. 

Fig. 8, — Ventral view of aeg.9 of Ifemieordutia auperba n.ap. 9* 

Fig.9. — Appendages of HtsptrcordnUa btrlhoudi n.ap. <J, lateral view. 
Fig. 10.— Appendage* of Lalhrocw'dwHa mtialUm n.»p. <J, lateral view. 
Fig. 11.— Pteroatigma of Macromia viridtacen* o.sp, 9* 

[Fig*. 1-2, x; tig*. 43 11.x 10. J 


Postscript, added August lJfth s 1921. —In ft letter just received 
from M. Rene Martin, the following words are used by him 
regarding Hemicordnlia nowediollandue (I translate from his 
letter, written in French)*— "Hemicordnlia continentalis differs 
from //. ntme-hollandice by the facies. It is a smaller, shorter 
and thicker dragonfly. The thorax is more entirely deep metallic 
blue above, the abdomen appears quite black above, the yellow 
colour of the sides is placed lower down and is scarcely visible; 
whereas in H. novm-hoUandim the yellow is very broad and 
apparent. H. continentalis is perhaps a race or form of H. notice* 
holfandias , but the facies is very different. In the female of 
H. funxzdwUandifc in my collection, and that which I have seen, 
the abdomen is long, not narrowed at segment 2; 2-3 very yellow 
above; in the female of H. continentalis , the abdomen is shorter, 
narrowed at segment 2, and then cylindrical, with a little yellow 
on the sides of 2-3; the wings shorter, the thorax more touched 
with metallic green; segment 10 is nearly all blaok, scarcely 
edged with yellow at the extreme tip.” 

With these words before me, I am still of opinion th* + ‘ 
are not specifically distinct. p * * 

3* 
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By Ii. J. Tim- yard, M.A., P.ES. 

(Plates xi.-xii.) 

Tlie genus Cvrchdephya was first proposed and defined by de 
Selys in his ** Synopsis des Cordulir)es, >, 1871/ for the reception 
a { the interesting little Australian species, C\ pygmmi Selys. In 
that work he descries the male type only, from Melbourne* But, 
in his “Additions au Synopsis des Cordulines/’ 1874,t the same 
author adds a very short description of what is evidently a very 
immature female, in the British Museum, also from Melbourne 

Later on, Mr. Billinghurst discovered this insect in consider¬ 
able numbers on the (foul bum River, at Alexandra, Vic., and 
sent a number to Europe. In 1905, when I began to study the 
Australian Odonata, this was one of the first insects which I took, 
the locality being Otford, Illawarra district, N.S, W. It appeared 
to be very rare there. But in 1907, very late in the season( April 
and May), I found it in great numbers at Lily Vale, only two 
miles from where I first took it. In the following years, I traced 
it'to other localities, extending its range to the foot of the Bhie 
Mountains, and also obtaining the larva and studying its life- 
history. 

In January, 1910, while collecting at Medlow, Blue Mountains, 
I noticed several specimens of what I took to be this same insect. 
As I had a large series, I did not trouble to secure atiy, until it 
occurred to me that it was very peculiar that, at so great an 
elevation, it should be out on tbe wing in January, whilst lower 

Acjd. Btlgiqu*. xxxi., IU7L p.8l£. 
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down along the coast it did not even begin to appear until late 
in February. I t therefore, secure^ a pair for comparison with 
my series of C, pygmma. I was greatly surprised to find that 
these were a very distinct, though closely allied, species. So far, 
I have been unable to secure further specimens of the imago, but 
during a visit to Mediow, in November, 1910, I obtained two 
nearly full-fed larv®. I have, therefore, practically complete 
material for a paper on this most interesting aberrant genus. 

In this paper, I propose to follow the lines of my “Monograph 
of the genus Synthemi in giving, besides full descriptions and 
life-histories of the two species concerned, a discussion of the 
position occupied by the genus in the subfamily Cvrdultitu*, and 
an attempt to solve the difficult problem of placing it in its correct 
position in a linear classification. As with Synlhemi* , so with 
Cot dulephya, it will be found that a knowledge of the life-history 
is an indispensable part of the data on which any conclusion should 
be based. Even if, as will be seen to be in some measure the case 
in this paper, the larval form does not fit in with our precon¬ 
ceived notions and expectations—derived from the study of wing- 
venation only—we must atniept the facts as they arc, and try still 
to solve the problem which our knowledge has only rendered 
more difficult. 

1 As a careful comparison of the two species of the genus will 
throw a good deal of light on the question of classification, I 
give descriptions and life-histories first. Bo that the 
pomp&riftan may be made more easily, I will place the descriptions 
side by side in tabular form. 

Genus Cobdulkphya de Belys. 

Hie characters of the genus, as given by de Bclys, are partly 
based cm variable venational characters, and, therefore, need 
enlargement, not only to include the new species, which is 
essentially congeneric with the type C. pygmtm, but also to admit 


* THsm Proceeding*, 1910, xyxv., p.81& 
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variations of the type-species itself. The locality (Melbourne') of 
the types is unfortunately at the extreme southern end of the 
range of the species. Hence the measurements given by de Selys 
disclose the fact that practically every other specimen from more 
northern localities is considerably larger than the type-specimens. 
More than this, variations in venational characters, used to define 
the genus, are not only due to difference in locality, but are an 
essential characteristic of the species; so that a long scries, taken 
from any given locality , can be arranged to show a gradation from 
one extreme to the other. The chief variation lies in the form of 
the triangle of both wings. De Selys defines them as follows :— 
“Le triangle discoidal dee ailee sup^rieures irrdgulier, le o6t6 
sup&rieur bris^, ce l c6t6 formant un angle obtus dirigd vers la 
cdtd;” and, as he says nothing about the hind wing-triangle, it is, 
of course, to be assumed that the definition “regular " applies to 
it in this as in all other genera of the subfamily. An examine 
tion of a long scries of C. pygrmea> however, discloses the fact 
that a regular triangle in the hind wing is rather the exception 
than the rule. In the majority of specimens, the superior (costal) 
side of this triangle is distinctly broken near the distal angle 
(Plate xii., figs. 3 and 4), and, in a few specimens, the break is 
even more than one-third of the whole length of the side from 
the distal angle. Another variable character is the position of 
the arculus-sectors at their base. De Selys defines them in the 
words (for the hindwing only) “I’arculusdottt les secteurs naiesent 
s4paThis is scarcely the case. In the forewing they are 
frequently just separated , and as frequently just joined. In 
the hindwing, however, they are usually just joined , and, in 
some specimens, joined for a perceptible distance. This may be 
clearly seen in the photograph of the wings given in Martin’s 
"Cordulines,”* though he does not comment upon it. [It should 
be here noted that the drawing of the wings of <7. pygmasa t given 
by Needham in his “Critical Notes on the Classification of the 


* Coll Zoal du barns Kdm, de Selys* Longcbamps, Faso, xvii,, Cfordtt/vne*, 
Bruxelles, 1906, 
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Corduliinae and stateci to be “ after Martin,” is entirely 
erroneous and misleading, both as regards the complete fusion of 
the arculus-sectors, and the position qf the “ break ” in the costal 
side of the forewing-trianglo, Such conditions as are shewn in 
this drawing do not, I venture to state, exist in a single specimen 
of C. pygmtra in any collection,] 

In considering the new species, which I propose to name Cor, 
duhphya montana, we find a further modification necessary. Do 
Selys says u Membranule nullo ” for C, pygmnni. But, in 6\ 
montana, there is a small but quite clearly defined membranule. 
I, therefore, offer the following amended description of the genus. 
Basilar, median, and hypertrigonal spaces free. All triangles 
free, followed by a single row of post-trigonal cells for at least 
part of the diseoidal area. Costal side of all triangles variable; 
that of fore wings always broken, usually close to distal angle; 
that of hind wings sometimes complete, but more usually broken 
very close to distal angle. Sectors of art-ulus variable at their 
base, usually either just separated or just joined. Basal side of 
triangle of hindwings placed distally from arculus. Membranule 
small or obsolete. Anal border of hind wing of male not excavated, 
oblique, nearly straight, without a cross-nervule across the anal 
triangle; forming a very obtuse angle with the posterior margin 
of the wing. Female with no ovipositor,- Hinduwig of both sexes 
very narrow at base, possessing a small and exceedingly reduced 
M anal loop ” of from 2-Jf, cells only , with outer margin not strongly 
developed. 

The addition of the characters in italics is essential. They are, 
in my opinion, the most important of all for distinguishing this 
genus from all others in the subfamily. 

Type of genus v C . pygmcea Selys. 

The following is a detailed description of the two known species, 
arranged in tabular form to facilitate comparison. The descrip¬ 
tion of (7. pygmma is taken from my own series, which accounts 
for the measurements being larger than those given by de Selys;— 

* Aim. Knt. Soc. America, i., No. 4, Deo., 1908. 
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thick, black or dark brown, paler along thick, black or dark brown, paler along 
costa. forewing 1*4-1 * 6 , hind wing costa. fore wing 1 *9, hind wing 2*lmm. 

1 "7-1‘9 mm. 9 forewing 1*7-19, hind- 9 fore wing 2 0, hind wing 2*2 mm. 

wing 1 * 8 - 2*0 mm. 
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[For comparison, see also Plate xii., figs. 1-6.] 
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Hah. — C. pygmcm ranges from Melbourne up to the central 
coast of New South Wales. In Victoria it has been taken well 
inland at Alexandra, but in New South Wales all the recorded 
localities are within fifty miles of the coast, The following is a 
list of the localities:—MeltfOurne(<y$.typps), Alexandra(uumerous 
examples taken by Mr, Billinghurst), Illawarra district, N.S.W., 
(Otford, Lily Vale, Heath cote, a large number taken by myself), 
Sydney District, N.S.W.,(Duck Creek, Auburn, fairly common), 
Nepean River nnd tributaries{ Glen brook, Menangle), Ourimbah 
(common). It emerges at the end of February, is most abundant 
during March and April, and may be taken right through May 
and June. 

The only known locality for 0. numtan *. at present is Medlow, 
Blue Mountains, N.S.W., where 1 took the type-male and female 
on January 19th, 1910. From the appearance of the specimens, 
I should say that they had been on the wing considerably over a 
month (the border of the wing of the £ is slightly torn in one or 
two places). The fact that larva* found on November 5th, 1910, 
were practically full-fed, leads me to give the middle or end of 
November as the probable date of emergence of this species. It 
probably does not continue on the wing beyond February. 

Lift-H\*Uyry of G y . pyymmt. 

On any warm still day in March or April, the female may be 
seen ovipositing in her favourite haunts. These are the little 
grass-fringed bays and comers that occur occasionally along the 
creeks in the hilly country round Sydney. The oviposition is 
carried out as follows, Suddenly, from the top of some bush or 
tree where ahfe has t^een resting, the female will dart down to the 
water, and, in a most hurried and restless maimer, begin to wash 
out the eggs, in lafrge dusters, from the open vulva of segment 8, 
which is quite unprovided with any projecting ovipositor. This 
is done by continual wavings up and down of the abdomen, each 
downward stroke bringing it in contact with the water. During 
the whole time the flight of the female is so bewildering that it 
is difficult to follow* and so rapid is their motion that t have 
often seen the body of the insect poised with the wings practically 
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invisible. A swaying and almost pendulous-like motion back¬ 
wards and forwards is kept up at the same time, so that the 
movements of the insect are almost impossible to follow. The 
only way to capture the female at such a time is to knock it, if 
possible into the water, and draw it into the bank with the net. 

After ovipositing in this manner for a few minutes, visiting 
perhaps from fifty to one hundred yards of the borders of the 
stream, the female will suddenly rise with great swiftness, and 
disappear as quickly as it came. 

A female, which l was fortunate enough to capture at Lily 
Vale, in May, 1907, immediately ex tided an enormous cluster of 
eggs into a glass phial filled with water. There must have been 
nearly a hundred in the one mass, and she continued to exude 
large masses every few minutes. Mo that it seems that one of 
these females must, at a moderate estimate, lay several thousand 
eggs. These eggs are exceedingly interesting, for they are the 
only Odonale eggs known to me which possess a sculpture or 
surface-markings. Under a lens, they are seen to be irregularly 
pitted all over with shallow oval depressions, giving the whole egg 
a mottled appearance (Plate xi., fig,6). Their colour is orange' 
brown; length 0*3, breadth 02 mm.; in shape a prolate spheroid. 
They are fastened together in a glutinous mass; each egg carries 
at one pole a small stem, and at the other a large gelatinous cap, 
as shown in the plate. * 

T kept some of these eggs in a Petri-dish for three weeks, during 
which time they gradually darkened in colour, becoming a deep 
brown. The eyes of the young larva could clearly be perceived, 
and they were evidently within a few days of hatching, when I 
lost them all from an attack of fungus. 

Partly grown Larvae can be found from September to December, 
but the end of January and beginning of February are the best 
times to secure the full-fed nymph. At that time the only other 
Odonale nymphs which have not emerged are those of Caliaeschna 
eonspersa, and the second brood of Diplacodes hamatode *, These 
three inhabit different parts of the creek-bed; so that it seems 
that the larva of CordtUephya has been forced to accommodate 
itself to a very late period of emergence in order to escape the 



BY R. J. TILLY ARB. 


399 


rapacity of the large Aeachmd nymphs, which are common along 
the creek-borders earlier iu the season, I have found that, in 
this respect, the larva of Aeschnu brevietyln is the most to be 
feared, as it often frequents old sticks^ and trash on the creek- 
beds, and will even attack such large nymphs as those of Ifemi - 
cordulia tan and //. wwttralim* 

The full-grown nymph of Corduhphya pygmmi is, in outward 
appearance, very similar to the nymph of Hcmicordulia australitr, 
though not sit large. It is remarkable in possessing a labium 
unlike that of any known larva, and one which shews, in a very 
peculiar manner, both (Jordnline and LiMfuline development. 
The following is a full description. 

Total length, 14 mm.; fount, 2 by 4 mm. wide; thorax 4 mm. 
wide; aMornen 5 mm. wide at broadest part (segment ti). Legs 
(measurements for femur, tibia, and tarsus respectively) fore, 3*6, 
3, 1*7 mm.; middle, 4*3, 4, 1*9 mm.; hind, 3, 4*2, 2*1 mm.(these 
measurements coincide almost, exactly with those for the imago). 

Head: triangular in front, with eyes placed at extreme antero¬ 
lateral angles; postocular areas fairly well rounded, witli a con¬ 
spicuous tuft of hairs on the outer margin; ocelli fairly conspi¬ 
cuous; antennee long, 3 mm., slender, 7-jointed, first two joints 
shorter and thicker than the other five. Labium: nientum 
4 mm, wide, narrowing rapidly to 2 mm. at basal joint; median 
lobe forming a very obtuse angle in middle; mental set#, 11 on 
each side, longest about 1 ram., shortest 0*3 mm. Lateral, lobes 
subtriangular, strongly built, outer margin 3 mm., inner margin 
2*5 mm.; lateral tmtm, 8, about 1 ram. long; tormina/ hook slender, 
1 mm. Diktat border with very remarkable indentations. 
Beginning from the terminal hook, on one lobe (usually the left) 
there is a small indentation followed by three very deep and 
narrow clefts, rounded at their bases, and isolating two long and 
narrow projections or teeth, which are also well rounded at their 
tips; the remainder of the border carries four much smaller 
rounded teeth with shallow angulated depressions between them; 
on the other lobe (usually the right), the first indentation is fairly 
deep, then follow two very deep indentations or clefts of the same 
Shape as on the left, and next a fourth cleft only slightly deeper 
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than the first; the rest of the border carries three much smaller 
rounded teeth similar to those on the left. The margins of all 
these teeth are very finely crenulated, and at their tips they are 
furnished with from two to four short spines, of which the one 
nearest the terminal hook is the least, and the one farthest from 
it the greatest (when there are four, however, the fourth may be 
small also). The whole inner surface of the lateral lobes is 
irregularly spotted with small black warts and dots, and there is 
a row of tiny hairs along the inner margin. The lack of symmetry 
in this remarkable labium is, of course, only to be expected, to 
enable the two lobes in the position of rest to fit .into one another 
[Plate xi., fig.3, outline of lateral lobe; fig.4, underview of head, 
shewing labium in position of rest, with lateral lobes placed so 
that the tip of each long tooth just rests in the opening of the 
opposite depression]. Thorax well built, with a sharply angu- 
lated, transverse, prothoracic ridge; sides of metathofax well 
rounded. Wing-case* 5 mm., reaching to beginning of sixth 
abdominal segment, Legs with a very few' fine hairs on tibiae. 
Abdomen oval, well rounded above; underside slightly convex, 
with a longitudinal depression along each side. No dorsal spines. 
Lateral spines as follows — 6, a very tiny spine on each side; 7, a 
fairly large and conspicuous curved spine; 8-9, still larger curved 
spines, quite 0*5 mm. long; 9 with anal border hollowed to enclose 
10, which is very short. Appendages: superior abort, broadly 
triangular; two lateral of same length but narrow and rather 
pointed; involucra of imaginal appendages somewhat shorter, 
lying between lateral and superior appendages. Colour- 
Pattern: this varies a great deal, both in intensity and detail, 
according to the locality, and also in individual specimens. An 
average nymph may be described as having a dark brown abdo¬ 
men, beautifully mottled all over with lighter brown; the head, 
thorax, legs, and wing-cases being light brown, with dark brown 
markings. The most conspicuous of these arc: on the head, a 
dark transverse band between the eyes; on*the legs, short patches * 
of dark shading, three or four on femora and tibiae, two or three 
on tarsi; on the wing-cases a dark basal patch, a black slanting 
line on the nodus, followed by a large dark patch, On the 
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abdomen, the pale colouration consists of a fairly regular dorsal 
band, pale transverse basal lines uu each segment, and a series of 
slanting semi-oval marks on each side of segments 4-8. For 
general appearance of this nymph, see Plate xi., fig,J(G*. nwntana), 
the chief difference lwing that, in C. montana the forelegs are 
much longer by comparison, for the size of the nymph. 

The most beautifully marked nymphs are those which occur in 
the clear mountain-creeks, such as the creeks at Heathcote and 
Lily Vale, in the Illawarra district. In the more muddy creeks, 
such as Duck Greek, Auburn, the pattern of the nymphs is 
generally much less pronounced. 

Tim habits of this nymph are very similar to those of the 
nymphs of Hemicordnlia. It lives ow the sandy bottom of the 
creek, lying hidden in the shelters! corners away from the main 
current of water. It never burrows nor buries itself in the sand; 
but relies fur capturing its prey on its protective colouration- 

which suits its habitat remarkably well, on its long and agile 

logs, and on its powerful labium. T have fed them on mosquito 
larva*, water-fleas, and small Agrionid nymphs, all of which they 
devour greedily. They can, however, go without food for fairly 
long periods, though T do not think that they can withstand any 
degree of draught, 

W hen emerging, the nymph crawls up the bank of the creek, 
often very steep, or even overhanging, and then ascends the grass 
or near by, often travelling a foot or more up the 

stem. In tine aquarium, they find it very difficult to ascend a 
single reed-stem, but climb up mosquito-netting quite easily. 

The imago, when newly emerged, has a very peculiar coloura¬ 
tion, the eyefy pteros^igma, and thorax being a kind of livid-grey. 
This colouration ;>ersists for some days, so that one can tell front 
it whether the insect is immature or not. The immature insects 
fly away into the bush, generally settling high up on the branches 
or trunks of trees, with their wings folded. The habits of the 
mature imago are very peculiar* It seldom flies for long at a 
time, and may usually be found settled upon a rock in the stream- 
bed, or on the trunk of a neighbouring tree, with its wings 
folded close along its back, just like an Agrionid . On e,warm 
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day in late summer or early autumn, it is most interesting to 
watch these insects. At lily Vale, in April, 1907, they were 
particularly numerous on the creek. Nearly every rock was 
tenanted by one or more males, the females being always exces- 
sively rare, and practically never seen except when ovipositing, 
Every few minutes a male would fly up, indulge in a short and 
very bewildering zig-zag flight, and then settle down on another 
rock. Often the males would disturb one another, and the two 
together, flying up, would indulge in the most fantastic evolu¬ 
tions, generally ending in a wild flight away into the trees. It 
is very seldom that a pair are seen together; ] have several times 
seen a female dash rapidly down from the trees, as if to oviposit* 

, and then be seized rapidly by a male, whereupon they would 
immediately fly off in the same wild zig zag manner into the trees. 
Later in the day, and often throughout the day in late autumn, 
the males leave the creek, and seek out a sunny tree-trunk in 
some open glade of the bush. Here they will sit and sun them¬ 
selves, occasionally making short flights, but always returning to 
the sunny patch on the tree-trunk. As the shadows lengthen in 
the afternoon, and the sunny patch gets smaller and moves slowly 
up the trunk, these insects follow it in the same manner that I 
have seen butterflies of the genus Xeniea or Heteronympha 
behave; so that often several will l?e at rest close together, high 
up on the trunk. Finally, as the sun gets lower, they fly off 1 one 
by one, and disappear into the forest. 

Life-History of (7. montana. 

The few facts that I have been able to observe with regard 
to this species, shew that, on the whole, the life-history is 
very similar to that of V . pygmeta. The most important 
difference is that the eggs are laid during January (the type- 
female was captured while ovipositing), and that the larvss 
are full-fed early in November; so that the imago is on the 
wing in December and January, instead of late in the season. 
Now this is a very interesting fact, because, on the Blt*« 
Mountains, at a high elevation, the local Aeschnida (if 
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which Amtroaesrhna parvintigma, var. mnltipunctata , is the 
commonest) appear latr in the season, and their larvse are not 
more than half-grown by the time that of <7. montana is full- 
fed. Hence we have a striking instance of two closely allied 
species adapting themselves to circumstances, in two opposite 
ways, which achieve the same end; viz., along the coast, 
where the commonest A eachmd emerges very early in the 
season {Aexchna brevhlyla is on the wing from October to 
December) we have C. ptjgmcm emerging late; whereas on 
the mountains, where all* the A eschnickr, emerge late, we 
have C. montana emerging early. This may seem remark¬ 
able, in view of the fact that the mountain-climate is so 
much colder, and the season so much later. But if we con¬ 
sider the fact that the mountain-/! enchnidar. are on the wing 
right to the end of February, by which time the season for t 
dragonflies is practically over, and the weather getting cold 
again, we shall see that the early emergence of V. montana 
was absolutely necessary to preserve the species. 

I offer, for what it is worth, an interesting theory to 
account for this discrepancy. It is well known that our 
commonest species of the Cordnliinm , Ifemicordulia tau , is 
distinctly double-brooded. They "emerge in great numbers 
from September to November, and then again in February 
and March, or even April. The second brood, however, is 
not so constant as the first in point of abundance, being 
usually less numerous, though occasionally, for some unex¬ 
plained cause, exceedingly abundant. Now, in the habits of 
its early stages, Cordulephga resembles Tltmicordulia very 
closely. Assuming then that there was a time when the 
former was much more common than it is now, and that it 
originally occupied, in the Australian Odonate fauna, some¬ 
what the same position that IIemicordnlia does at present. 


# I ought to except M. breviHyla, which occurs v*ry uparingly on the 
mountains, sod is on the wing in December; but it is not at all common 
there. 
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we may suppose that the members of the genus were all 
double-brooded. Both the coastal and mountain-forms then, 
though they may not at that time have been specifically dis¬ 
tinct, were faced with their own most formidable foes in the 
shape of numerous ravenous A etch aid larvae. On the coast, 
the swarms of larva? of A eschna brevwtyla gradually exter¬ 
minated the early brood of C. pyynuta, while, on the moun¬ 
tains, the late-developing larvae of Anslroaenchna parvistignta 
destroyed the second brood of C. montana. That this one 
circumstance, in itself, may have played a large part in the 
differentiation of the two species is very probable. 

I find, on referring to my notes on C. pygnura t that this 
theory is supported by the fact that, in October, 1907, I 
dredged, from the creek at Lily Vale, several very small 
larvae of 6\ pyymtm, which were, however, fully developed. 
I did not know at the time to what species they belonged, 
but the fact that their wing-cases were so long, reaching 
nearly to the end of the abdomen , struck me as being so 
peculiar, that I made a note of it. On examining the 
labium, I determined the larvae as those of G. pygmcea. Now 
I have never seen the imago out before February. It is not 
unreasonable, therefore, to suppose that many of the larvae 
produced from the late brood, feed up rapidly, and are in a 
fair way to become a first brood for the next season. But 
here the enemy, the rapacious A eschna larvae, has lo be 
reckoned with. Those that escape him, must hide away in 
obscure corners, and probably have to undergo a prolonged 
fast for many weeks, until the Aeechna larva has become 
full-fed and emerged. Supposing that the ecdyses take place 
as usual, we should then have the spectacle of a poor, miser¬ 
ably undersized larva, with huge wing-cases,—in fact, just 
such a one as those I took at Lily Vale. These larva most 
certainly did not emerge until the end of February, for I 
visited Lily Vale every month up to April, and saw no 
imagines until the beginning of March. Here also may be 
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found the explanation of the remarkable difference in size 
between the larvse of (\ pygmtea and V. montnna , a difference 
quite unwarranted by the small difference of size in the 
imagines. For the larva of the latter, having no fear of 
A esc haul larva, can feed up and develop rapidly, and so 
attain a much larger size. 

The full-fed larva of C. motif ana (Plate xi., fig. 1) differs 
principally from that of C. pygmwa in the following points. 

1. The great leugfch of its forelegs. These are fore¬ 
shortened in the plate, as the insect sits with the femur and 
tibia bent up at an acute angle. The actual measurements 
are: femur, 4*7, tibia 4*8, tarBUs 2*5 mm. For the middle 
leg, the corresponding measurements are 6, 5, 2-5 mm.; and 
for the hind leg, which is also extremely long, 7, 6, 3-2 nun. 

2. In the labium (Plate xi., fig. 2) the dentition of the 
right lateral lobe is similar to that of the left in f. pi/gmera, 
and vice verttd. This is not important, however, as I have 
only examined two larvae of C. montnna, and the character 
may not be constant. 

3. In the labium also, there is a peculiar development of 
double mental setae, which I have not observed elsewhere. 
In the figure, for example, there are thirteen mental set® on 
each side; but, on the right side, two pairs are grouped 
together so as to touch from their bases upwards. If these 
had coalesced, we should have had eleven setae, the number 
found in (7. pygmcea . 

4. The greater size of the larva, whose total length is 17 
mm., compared with 14 mm. for C. pi/(/inera, and corres¬ 
pondingly larger iti all parts. 

Structure of the Larval Gizzard (Plate xi., fig. 5). 

This is essentially of the Libellulid type, with four fields 
shewing bilateral symmetry. A comparison with the gizzard 
of Synthtmie eustalacta ( M Monograph of the genus Syn* 
tkemin” fig. 2, p. 326) shews two important differences. 
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1. In the two inner folds, the upper tooth is much larger, 
sharper and more prominent in Oordulephya than in Syn- 

2. In the two outer folds, the outer. lateral edge of the 
tooth carries only three minor teeth or serrations, whereas in 
Synthenns there are four or five. In this latter respect, the 
gizzard of Oordulephya differs from those of all other Libellu - 
lidos, which I have examined. I know of no other gizzard 
with less than four serrations, and some have as many as six 
or seven. (The figure in the platens the gizzard of C. montana 
x 20). 

As the form of the gizzard is practically constant through¬ 
out the LAbeUnlidas , it is clear that these two differences, 
small as they are, shew that Oordulephya and Synthemis are 
not closely allied,—a conclusion which a comparison of both 
larva arid imago in every detail will manifestly strengthen. 
On the other hand, the gizzard of Oordulephya resembles that 
of Hemicordulia tan very closely, though the latter, of larger 
size, possesses four serrations, instead of three, on the lateral 
edge of the single tooth in the outer fold. 

The Position of Oordulephya in the Subfamily Oorduliirur. 

The four main groups of the subfamily Corduliimr, have 
been already pointed out in two previous papers,* 

Group i. Euooroulina. L<m>a smooth, with large head and 
thorax, long legs, labium of Libelluline form, with lateral 
lobes possessing shallow erenations along outer edge, with surface 
marked with small warts and dots, and with numerous mental 
and lateral set®. 

Imago usually of strong flight, with robust head and thorax, 
long legs, usually corduliforra abdomen; wing-venation with large 
triangles and subtriangle (of forewing), usually crossed, complete 
or practically complete recession of hindwing-triangle, and 
elongated anal loop, shewing a definite longitudinal bisector. 

* “ Monograph of the Genua 41 Synthemis," These Proceedings, HHO, 
xxxv., p.EY8.~“ Farther Notes on some rare Australian Gor<faUm<e u 
These Proceedings, 1911, p.3fl4. 
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Group ii, InocoRnuUHA. Larva smooth; with smaller head 
and thorax, short legs, very flat labium; labium with deep 
irregular incisions, no warts or dots, and few mental or lateral 
seta?, ' 

Imago usually of weak flight, with smaller head and thorax, 
short legs, usually slender cylindrical abdomen; wing venation 
with smaller free triangles and subtriangle, incomplete recession 
of hind wing-triangle, fairly short or quite shori anal loop, show¬ 
ing no longitudinal bisector. 

Group iii. Macromina. Larva smooth, with nearly circular 
and very flattened abdomen, very long legs, head with a pyrami¬ 
dal frontal horn; labium with deep dentition of lateral lobes. 

Imago: large insects of strong flight, and robust development; 
wing-venation with small triangles far removed from arcuius, 
basilar space free, anal loop broad and compact. 

Group iv. Synthkmwa. Larva very villose, with elongate- 
oval body, short legs, and divergent wing-cases, head square in 
front, with projecting eyes. Imago: insects of weak flight, and 
slender-build; wing-venation with dense or fairly dense reticula¬ 
tion, basilar space reticulated, hind wing-triangle usually not 
retracted to level of arcuius, anaMoop very broad and short, 
never as long as wide. 

The genua Uorduhphyu is obviously not at all closely 
related to either the Macromtua or Synthemma. We shpuld, 
therefore, consider whether it is closely enough allied to either 
the Eucorduliim or Idocordulina to warrant its inclusion in 
one of them; or whether, perhaps, it shews a sufficiently 
independent development to deserve coordinate rank by itself. 
This is a very difficult problem, as it will be seen that the 
evidence is in many respects contradictory. It is, however, a 
problem of deep interest, and brings out some very interest¬ 
ing points in Odotmte evolution. I propose to consider the 
evidence in detail afforded by the consideration of (i.) the 
early stages, (ii.) the form of the imago, (iii.) the wing-venation, 
(iv.) a comparison of the two known species of the genus. 
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L The early Hayes. —A glance at the figure of the nymph 
of Cordulephya montana (Plate xi., fig. 1) will shew us, at 
once, its remarkable resemblance to the larvae of the A’ucor- 
4t*f*na-group. In the shape of its head, the build of head 
and thorax, the general form of the abdomen, the long, 
spider-like legs, and the mottled colour^pattern, this nymph 
and that of V. pyymtm are exactly like those of 11 emicorduha. 
They most closely approach the nymph of //. australue t from 
which they differ only in their slightly smaller size, their 
remarkable labium, and the absence of small dorsal hooks 
(the latter is purely a specific character, as it is absent in the 
larvae of H. tau and 11 . superba). The form of the gizzard, 
too, is very close to Ifemicordnlia, especially in the relative 
sizes and shapes of the teeth on the inner folds. 

We must now consider separately the remarkable labium 
of Cordulephya , which is, at first sight, so different'from that 
of any known species. If we look at the outer border of the 
lateral lobe (Plate xi., figs. 2-3), we shall see that, although 
the upper half is very deeply indented, yet the lower half 
closely approximates to the form shewn in Jiemicordulia and 
allied genera. In fact, if the deep incisions of the upper 
half were closed up by a wavy line, drawn so as to continue 
the shallow crenations of the lower half, we should then have 
a typical labium of the j?ucordulina-gv<mi>> with full develop¬ 
ment of lateral and mental setae, warts and dots on lateral 
lobes, and sets of small spines on each shallow crenation. It 
is interesting to note (Plate xi., fig. 4) that the deep upper 
incisions are not made so as to fit closely into one another 
(this would be impossible unless the whole outer surface were 
also deeply incised), but that they lie, in the position of rest, 
just with their rounded tips resting in the tops of the opposite 
hollows. It is, I think, evident from fig. 4 that, as the 
labium is now constituted, the persistence of the deep incisions 
must be a disadvantage to the nymph, since the smaller 
prey can slip through the openings left by them. I conclude, 
therefore, that these deep incisions are an archaic character 
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which has persisted in Cordulephya alone, of all present-day 
Libellulidat. [As such, they open to our view a most fasci¬ 
nating vista of the development of the Anisoptcrid labium 
along its two main lines, viz., the LibtUulid and the Aeschnid 
forms. J 

Turning now to the Idocordulina , we notice that the larva 
of Cordulephya shews not the slightest resemblance to the 
larva X, which we have taken as typical of that group. In 
this larva, the general form (large oval abdomen, very flat; 
short legs, small head and thorax), and the labial develop¬ 
ment (a widely and irregularly torn outer edge, no warts or 
dots, and few setae), make it almost impossible to believe 
that Cordulephya is a member of this stock. 

In its habits, the nymph of Cordulephya is altogether 
Eneordulian. A denizen of the secluded corners of streams, 
living quite uncovered on the sandy bottoms, it is able to 
move with considerable speed, and possesses a peculiar and 
fascinating mode of swimming, which may be aptly compared 
to the first regular strokes taken by a frog after diving,^-* 
fore-legs outstretched, and hind-legs taking slow and grace¬ 
ful strokes through the water. In these habits, and in its 
colour-pattern, it is so exactly similar to the larva of JJemi * 
tordulta austraiin>, that I have held a few of each in my 
hand, and have been quite unable to distinguish them, except 
by looking at the labium. 

Altogether, therefore, the evidence of the early stages is 
very strongly in favour of the inclusion of Corduhphya in the 
Eucordulina. 

it* The Font of the Imago, —Under this heading, I take 
the study of the imago, apart from wing-venation. As might 
be expected, the evidence, in most respects, reinforces that of 
the early stages. The robust head and thorax, and the 
remarkably long legs of the nymph are repeated in the imago, 
and shew unmistakably the Eucordulmn connection. In 
Cordulephya^ however, we do not find the corduliform abdo- 
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men usually associated with the Eucordulina. In this 
respect, Cordulephya resembles the Idocordulina. It should 
be noted, however, that the abdomen of the larger species, 
(A montana , is not quite so cylindrical as that of C\ pygnura; 
so that the narrowing of the body may be merely concurrent 
with reduction in size. 

iii. The Winy- Venation .—A study of the wing-venation 
of Cordulephya (Plate xii., figs. 1-6) seems to shew not the 
slightest resemblance to the Euoordulina, but, on the other 
hand, exhibits many close resemblances to the Jdoeordulina. 
The impression is, of course, mainly gathered from the region 
of the triangles. Prof. J. B. Needham* assumes that, in the 
ancestors of our Anixoptera, “fore and hind-wings were 
originally alike, ” and holds that Cordulephya is a genus that 
has perpetuated this zygopterous character. From this basis, 
he traces the development of the Uordufiinw by “differentia¬ 
tion of the fore and hind-wings, brought about by a number 
of minor shifts of parts, and chiefly by the broadening of the 
hind angle of the hind-wing and the development of an anal 
loop for its support.” Now it is evident, since he takes 
Cordulephya as an illustration of his primitive wing-type, 
that he would have us infer, that the fore and hindwings of 
the ancestors of the present-day Corduliinat were alike in 
being narrow and* of a zygopterous character , and that the 
anal loop was a ama genetic development in the LibeUutidce . 
Neither the fossil record nor the study of the wings them¬ 
selves bears this out. The oldest fossils referable to the 
Protodonata are not zygopterous but anisopfcerous, though, as 
might have been expected, there is no triangle or other highly 
specialised part, such as we associate with present-day An- 
iaoptera. The essential tendency, which, in our ZygopUra , 
resulted in enormous reduction of the basal areas, and so led 
to the petiolate wing, is not indicated in the earliest fossils. 


♦ Atm. Knt, Soc, America, f., 4, 1908. 




BY B. J. TILL YARD. 


411 


Again, taking the evidenee of the wings themselves, the fore* 
wings of our Anisoptera bear unmistakable evidences of 
greater reduction than the hindwings, in the greater amount 
of bending undergone by the triangle, which is evident in 
the Corduliinat , but far more evident in most of the Libellu- 
lince; and also in the distinctly compressed or slanting 
arrangement of the cells along or near the posterior margin. 

The point 1 desire to emphasise is, that all the characters 
of our present-day A nisoptcra were developed out of existing 
cell-materiaL Needham himself admits it in everything 
except the anal loop, and he has treated the development of 
the triangles in a very masterly manner. If his treatment 
of Vorulephya is correct, we must assume that a remarkable 
csenogenetic development of a whole host of anal cells in the 
hind-wing was begun, continued, and perfected during the 
development of the hibellulidce , bringing about the principal 
differentiation between fore and hindwings. One has, how¬ 
ever, only to look at the clear evidences of stretching , in a 
direction across the wing-length, undergone by the anal cells 
of any exceptionally broad-winged Libelhdid, to see that the 
anal loop and the broad hindwing basal area is only a 
development of cells that were always present there , right 
back, through the aniso-zygopterid fossils, to the dawn of 
the order. Further back than that, wo have evidence that 
many of the gigantic fossil insects of the Carboniferous age, 
which are now generally agreed to be the ancestors of our 
Odonata amongst other orders, possessed forewings that over* 
lapped the hindwings. (See the figure of TiUmophasma fayoli 
Brogniart in Sharp's f 'Cambridge Natural History of In¬ 
sects/' p. 276.) 

I assume, therefore, contrary to Needham’s hypothesis, 
that a moderately broad basal area of the hindwing was 
originally present in the older Anisoptera, and that in this 
area there were a large number of unarranged cells, from 
which, by various degrees of rearrangement and readjust¬ 
ment, the different kinds of anal loops and supports now 
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found in the Aeschnidce and Libellulidce took their rise. Ab 
it is not the purpose of this paper to deal fully with fchw 
question, I will now proceed to consider the development of 
Cordulephya from this new standpoint. 

The Eucortlulum relationship of Cordidephya being so 
clearly indicated in its early stages, as well as by some of the 
imaginal characters, we have to seek an explanation of the 
remarkable character of the wing-venation, and its appar¬ 
ently Idocordulian connection, from the premises above 
stated. It is, I think, evident that 'Cordulephya , instead of 
being, as Needham supposed, an archaic and generalised 
form, is a highly specialised and reduced form, descended 
from the same ancestors as the rest of the Eucordidina , after 
that group had become differentiated from the Idocordulina. 
In that case, the resemblance in wing-venation to the Idocor• 
dnlina is purely a resemblance of convergence * brought about 
by extreme reduction. I give the following reasons in sup¬ 
port of this statement: — 

A. The absence of generally recognised archaic characters 
in the venation .—Notice particularly the freedom from 
supernumerary crosB-veins, the strong formation of the bridge 
with no supplementary bridge-crossveins, and the conver¬ 
gence of 3 >f 4 and Cuj in the forewing; also the arculus-sectors, 
which shew some tendency towards fusion, 

B. The remarkable flight and habits of the imago .—These 
seem to me to point to a high degree of specialisation, brought 
about by a strenuous fight against adverse conditions. 

C. A comparison of the uing-venation of the two species 
<7. pyyvum and 6'. montana.— This is most important. First 
of all, throughout Australia, wherever mountain-forms are 
found, they are almost certainly more archaic than the 
allied coastal forms. The admittedly archaic types, such as 
Telephlebia , l*ttalura % A ustroaeschna , Synthemis , and Syn~ 
testes are either entirely confined to the mountains, or shew 
greater specialisation in their coastal representatives. The 
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explanation of this is simple, though it has not yet been 
worked out in detail, Along the coast, with its abundant 
rainfall and favourable conditions for Odonate life, the older 
indigenous Odomita of Australia have'had to face a continu¬ 
ous invasion of new types. The main army of invaders passed 
into Australia vid Torres Straits, and worked down along the 
Queensland coast into Now South Wales, and even to Vic¬ 
toria. Besides these, evidence is accumulating that a smaller 
number crossed vid Timor and Port Darwin, thence making 
eastward to reinforce the main stream of invaders in North 
Queensland. A few have worked down the North-Western 
coastline ; about these little is known, but their effect on the 
autochthonous 0donate fauna of South-Western Australia 
has been very small indeed , compared with the effect of the 
main eastern invasion on those of Eastern Australia. Besides 
a large number of Lilxillulirm (of which subfamily a very 
large majority of the recorded Australian species can be 
shewn to be invaders), we may instance Anax and Hemianax t 
Macromia f and a number of highly reduced and specialised 
(Jmnagrioninct. 

Now wherever these invaders have come into competition 
with the older forms, the latter have either succumbed, or 
have retreated into the mountain-fastnesses, where the con¬ 
ditions are more in their favour, or have remained and com¬ 
peted With the invader; the result being, in the last case, 
that the invaded, and very often the invader also, have 
become modified in a direction of greater specialisation, and 
nearly always by reduction. Many instances of this could be 
given, but t#o will suffice. Taking the SynthcrtUna , we have 
the three genera tiynthcmis, Metathemis, and Chori»themi$ 9 
of which the first is the least specialised, the other two show¬ 
ing a distinct advance on it. Now, in Western Australia, we 
have three species of Synthemin, none of the other two 
genera. In Eastern Australia (excluding Tasmania), we 
have only four species of Syntkcmi*, three being confined to 
the mountains; four species of Metathemu found on the 
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mountains, and one on the coast also, but the mountain-form 
(Jlf, guttata) is smaller than the corresponding coastal form 
{M, guttata , var. pallitla) ; and finally two species of Choris - 
themis, both coastal forms only, and both distinctly more 
specialised than the other species. For the other example, 1 
take Synlestes wcyersi, a species that shews a remarkable 
gradation of venational forms. Specimens from the Blue 
Mountains are much larger and more densely reticulated than 
the coastal forms, and a series fjom different localities can be 
arranged to show progressive specialisation by reduction , in a 
most perfect manner. 

Comparing now the venation of Cordulephya montana and 
C. pygnurf*) we see, at once, that the mountain-form (6\ 
montana) is the less reduced. The point specially to be 
noticed here is, that all this evidence is in favour of the 
“quadrilateral” triangle of LJordulephya being “ not primi¬ 
tive , but secondarily derived from a three-sided one , and an 
extreme case of specialisation.”* (I quote the very words 
used by Needham on the four-sided triangle of Pentathemis). 
We may suppose that the two closely allied species now 
existing were, in the near past, one single species, with a 
range probably including that of the two, or of even greater 
extent. It is, moreover, extremely probable that this species 
had a completely or almost completely recessed hindwmg- 
triangle. One portion of this species, located in the moun¬ 
tains, was not faced with such a strenuous task as the other 
portion, that along the coast. The latter, left to fight the 
invaders on its own ground, and, as it were, being placed in 
the forefront of the conflict, had either to be exterminated, 
or to conserve its resources so as to make a successful fight. 
The line of defence adopted is a well-known one, and had 
already been carried out more completely amongst the 
Odonata , by practically the whole of the Gmnagrionince; mz* t 
defence by reduction, conservation of force and material, and 

*Isoc. cit. t p.27tt 
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alteration of habits. Being unable to compete with the 
invaders along the Libdiulid line of development, Car - 
dulepkya began a camogenttic departure towards zygopterous 
lines. This was confined to the imago, ’the larva being appar¬ 
ently well able to hold its own. This departure, aiming at 
reduction in size together with an alteration of habits of 
flight, necessitated a new line of development in wing-vena¬ 
tion. The large triangles and anal area, so necessary to the 
soaring and skimining flight of LibeUulidir , were no longer of 
value, and, to whatever degree these may have been developed 
in (Jordulephya , they had now to be undone and altered to 
the new requirements. There set in, therefore, the opposite 
i tendencies to those associated with the Libellulidte in general. 
Reduction in size meant particularly reduction in basal 
areas; as the hindwing became narrower, the anal loop 
(whether it was well-formed or not matters little here) became 
more and more reduced, until we see it represented now in 
C. pygmcea by two strong and well-formed cells; a jtrocession 
instead of a recession of the hindwing-triangle began, accom¬ 
panied by a reduction in actual size and an ascent of the 
upper cross-vein, re-forming the original 11 quadrilateral” 
triangle of the oldor Lihellulidat. In all this, C\ pygmcea far 
outran V. montuna, as would have been expected. In C. 
montuna t we see an intermediate stage, which is very strong 
evidence in favour of our view of the case. The hindwing- 
triangle is much wider than in C. pygmcea > and much less 
recessed. It appears that the triangle has been stretched or 
widened along the wing-length by the gradual narrowing of 
the basal areas, but that the basal side has not yet reached 
a position of stable equilibrium. 6\ pygmcea has solved the 
problem by shortening the triangle, and supporting it by a 
second cubital cross-vein placed well after the arculus. The 
forewing-triangle of C\ montana is also much larger and 
wider than that of (h pygmcea^ and the ascent of the upper 
cross-vein is less, so that the triangle of the former is more 
normally shaped. As regards the anal loop, the reduction 
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to three or four cells in C. montana shews us still a well- 
defined anal loop , especially in the female; from which we 
may infer that the original larger loop was also fairly well defined, 
as in other EucorduUna. Another interesting point is the 
reduction of the membranule. In C\ rnontarui $ it is still 
present in both wings; in V, montana d* it is absent from the 
forewing, and present, though much narrowed, in the hind- 
wing. In (J. pygmira, both sexes, it is completely eliminated, 
being replaced in the hind wing by a small tuft of hairs 
(Plate xii., figs. 3-6). Finally, it*should be noted that some 
of the parts under discussion are still variable, a long series of 
G. pyynura shewing considerable differences in the position 
of the “ break ” of the costal side of the triangles. A few 
specimens have normal hindwing-triangles, and a nearly 
normal one in the forewing; but by far the greater number 
incline to the opposite extreme. 

D. Comparison of the two species apart from venation .— 
Two points here are worthy of note. Firstly, 6\ montana 
has the more cord ul\form abdomen of the two. This shews 
that the species, before reduction, may have had a typically 
Eucordulian abdomen. I do not think the original abdomen 
was broadly corduliform, but a very good idea of its probable 
appearance may be gathered by comparing the abdomens of 
the Synth emina ; the form in Synthemis corresponding to the 
original form for Vordulephya, that of Metathemis being 
similar to that of G. montana , and that of Chorinthemi* 
similar to that of 0. ?ryym*m. Secondly, in the females of 
the two species, the vulvar lamina is more reduced in (7. pyg* 
mcea , leaving the underside of segment 9 widely open, so 
that larger egg-masses can be more easily exuded. Bearing 
in mind the extreme rapidity and timidity of the movements 
of the female during, oviposition, the advantage of this to 
C. pygmern is evident. 

, E. The comparative sizes of the larva. —Though the imagi¬ 
nes of G. pygnum and C. montana do not differ very greatly 
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in size, yet the larva of the latter is remarkably large, both 
as compared with that of the former and with its own imago. 
In both species, the larvae are large for the size of the imago. 
For instance, JJipUtcodes haemal odes is a larger insect than 
G\ pypmaa; the larva is, however, smaller. In the case of 
C\ montana, it is hard to resist the conclusion that the imago 
must, at one time, have been a much larger insect. The 
reduction in size of the larvae has not kept pace with that of 
the imagines, because the actual caenogenesis was confined to 
the wings and abdomen of the imagines only, (note the 
Eurordulmn character of head, thorax and legs still remain¬ 
ing). This may also have been partly due to the existence 
of the two broods, which I have already explained. If the 
species were preserved by the complete sacrifice of one of two 
broods in the larval stage, there did not exist the further 
necessity for change that affected the imagines. But a certain 
amount of reduction of larval size must necessarily accom¬ 
pany the imaginal reduction; and this is still proceeding, 
without affecting the Eueordulian character of the larvae. 

iv. A comparison of the two known Species of the Genus .— 
This has already been discussed under headings C, D and E 
of iii,, with a view to shewing that Cordulephya is specialised 
by reduction. The same argument is, of course, valid for its 
inclusion in the Eucordulim . It would, however, be greatly 
strengthened if we could point to one or more species that form 
intermediate links between Cordulephya and the main body 
of the Eueordulina , It would be too much to expect a com¬ 
plete series of forms linking the two together, but we might 
expect to find some Australian Corduline , as yet untouched 
by the main stream of invaders, which would give us an idea 
of what the ancestor of Oordulephya was like. Such a form, 
I venture to assert, may be seen in // esperocordulia berthoudi 
Tillyard*, a rare species found in South-Western Australia. 

* ** Further Notes on some r*re Australia* Corduliince ” These Proceed- 
iugni&n, P m 



418 


ON THE GENUS CORDUL2PHVA, 


Although this species is much larger than Cordulephya, its 
abdomen is scarcely more corduliform than that of C. mon- 
tana; and it possessos a colour-pattern of thorax and abdo¬ 
men which is remarkably similar to that of Cordulephya , the 
only difference being that the red of llesperocordulia becomes 
dull orange in Cordulephya. If we consider the extreme 
peculiarity of the colour-pattern of these two insects, and 
that it is not even approached by any other known Corduline, 
we shall see that it constitutes strong argument in favour 
of their close relationship. The ancestors of Cordulephya # 
before they came in contact with the eastern Btream of 
invaders, must have been closely allied to llesperocordulia 
as we find it now. Points of importance, here, in the wing- 
venation of Hesperocordulia are (i.) the fact that recession 
of the hindwing-triangle is not absolutely accomplished; (ii.) 
the fact that the anal loop has no apical extension; (iii.) the 
fact that the arculus-sectors are not fused. It is not necessary 
to suppose that the ancestor of Cordulephya had progressed 
even so far in a Eucordulian direction as 11 csperorordulia 
now has. But even if it had, it would not yet have reached 
a stable position, for variation is still evident in that species. 
So much easier, therefore, would the start of the reduction- 
process be. Placing the wings of llesperocordulia berth&udi, 
Cordulephya montarm and V. pyymcea in order, side by side, 
we see 

(i.) Three consecutive stages in the reduction of the tri¬ 
angles, by procession from the arculus and the ascent of the 
upper* cross-vein. 

(ii.) Three consecutive stages in the reduction of the anal 
loop, from ten cells to four or three, and then to two strong 
cells only. 

(iii.) A tendency to strengthen the arculus by the begin¬ 
nings of a fusion between the sectors. 
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I have already discussed* the connection of ll esperocordulia 
with the Eucordulina, and have given reasons why it should 
be included in that group. We see, therefore, how it forms 
the connecting link between them and (Jordulephya . 

Reviewing the above evidence in (o(o } I conclude, (i.) that 
a Eticordulian connection for Vordulepkya is proved; (ii.) 
that its apparently Idocordulian relationship in wing-vena¬ 
tion is due to convergence by reduction; (iii.) that the Eucor - 
dulian connection is strong enough to justify us in including 
it in that group, rather than placing it in a separate group 
of its own. 

Note A.— On the Reduction-Process exhibited by Cor- 
dulkfhya, — The important part played by caenogenetic reduc¬ 
tion in the formation of our present-day Odonata has been 
hitherto ignored, though there can be no doubt that it has 
played a far more effective part than any other form of 
specialisation. The result of ignoring it has been that a 
highly erroneous view of the pbylogeny of the families of the 
Odonata is growing up. When their life-histories come to be 
written, I venture to state that such forms as many of the 
Protoneura (including Selysioneum, claimed by Foerster to 
be one of the most promitive of Odonate types), IJemiphlebia , 
Nannophya , Agrionofttera, and many others it which reduc¬ 
tion can be traced, will be found to be highly specialised by 
reduction , and not truly archaic by comparison with other 
existing forma. We are so especially apt to think of Aus¬ 
tralia as the home of archaic forms, that we forget that 
Europe add Asia possess form* equally archaic. ( Cordule - 
paster and Palmophlebia are probably as old as any now 
existing). We must not argue by analogy from the distri¬ 
bution of the higher animals, for the Odonata are a very 
ancient order, and reached a high degree of development long 
before Australia was as isolated as it now is. Nor have the 

* Lot* p.aei. 

*6 
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higher animals in Australia been subjected, in the same 
degree, to the strenuous competition with immigrants that 
the autochthonous Odonata have had to undergo. 

As the reduction-process along a new line of development r 
which has been the main factor in evolving Cordulephya , is 
of the greatest importance, 1 propose the term mthenogentsu 
(Gr. dir&W/s, weak) for it, in contrast to specialisation in 
development of parts to form stronger types, such &b has been 
tne main line of development of the lAhcllulida. The latter 
may be termed menoymsi* (Gr. pivos, strength). Thus, we 
should say that the J nittapfera as a whole are the menogenetic 
group, the Zygaptm the asthenoycnetic group of Odonata . 
A race may follow a menogenetic lino of development up to 
a certain standard, and then, like Cordulephya , adopt an 
aathenogenetic line. It in, of course, possible, though l eBW likely, 
for the opposite to happen. 

Note B.—On the “quadrilateral” genera of the Libel. 
mum*:. ~ It seems very open to doubt whether the four-sided 
triangle, at present found in some of the Libellulid genera, is 
in any case an archaic structure. It should be borne in mind 
that the Anisopteml triangle was formed at a period of 
intense energy and development amongst the Odomta> when 
the group probably occupied a far more dominant position 
amongst the / nsec (a than it does now. That being so, races 
that remained half-way, adopting neither the anisopterom 
nor the zggopterous tendency in full, must very soon have 
become extinct. The present-day * ‘quadrilateral 1 ’ Libellu - 
lidxe are all (except rentutkemu, an admittedly specialised 
form) small species in comparison with their nearest related 
forms. That being so, it is important to enquire how far 
asthenogenesis has affected them. If the larvae are found to 
be highly developed, and the imagines, apart from the tri¬ 
angles, shew a general absence of archaic characters, the 
balance of evidence is surely in favour of their being asthena* 
genetic members of the more highly specialised groups. In 



HY tt. 3 . TILLYARD. 


421 


this connection, I suggest a comparison of the two species, 
NaniwphyaiNannodythemis) dalei and A r . australis, with Cordule - 
pAytt wwmtanu anti C. pygnum. Exactly ^he same forces have been 
at work on the two species, and the relative states of the triangles 
and surrounding areas in the two pairs are remarkably similar. 
But Nannophya has not attaint*! the splendid zig-zag flight of Cor- 
dvJephya, owing to the persistence of the broader anal area of the 
hind wing. In Nann&phlebia and Tetrathemis, however, the flight 
is very similar to that of Cordnlephya t the basal areas being 
more reduced. 

As regards Ntophya and Austrophya, neither of these can 
now be claimed as being closely allied to Cordvlcphya , Au$~ 
trophya is clearly an asthenogenetic member of the Idocor - 
dulina, possessing all the characeristics of that group. Nta~ 
phya seems to me much more open to doubt. We should be 
content to await the discovery of its larva before pronouncing 
a judgment; but it is quite possible that some other African 
genus exists, which will connect it to a main group in the 
same way that Jlesperoeordulia connects Cordulephya to the 
JSucordtUina. 


EXPLANATION OF PLATES XI. XII. 

Piste xi. 

Fig.L *-Full-fad nymph of CordtUtphya montana, n.ap.(x4). 

Fig. 2.~ Labium of tame (xll). 

Fig3. —Gatlin# of labium of nymph of Cordukphya pyymtxa Balya (x 22). 
Fig. 4.—Head of asu.a, showing labium in position of reat (x 4). 

Fig.5.—Oftaard of same, showing ohitinou* folds with teeth ( x 20). 

Fig. 0.—Ovum of Corduttphya pygvusa Balya (x 46). 

Plata xii. 

* 

flgA'—Opr&ulipky* pyymma Balya, ${ x 2J). 

Fig 2.—monrano, n.tp.,£{ x2|). 

Venation of basal portion of wings of C. x 6). 

Awbaaal tuft of halm. 
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Fig. 4 . —Valuation of basal portion of wings of C pygmcfa t ($( xf>). 

4 ~ basal tuft of hairs. 

Fig.6.—Venation of basal portion of wiugs of C. x 6), 

m = membranule. 

**«■ —Venation of basal portion of wiugs of C. mo«fana,9( x 5). 
m «mem bran ule, 

Fig.7.—Appendages of 0. pygmo6a t (J, dorsal view ( x 10). 

Fig.8.— „ „ fl profile view( x 0). 

Fig.9.—Appendages of C. montono, <J, dorsal vi«w( x 10). 

Fig. 10. — ,, ,, 11 profile view( x 10), 

Fig, 11. —Underside of segment* 8-10 of u pygmm a,$( x 10). 

Fig. 12.— ,, ,, », ** of <7. montana,Q( x 10). 

Fig. 13.—Outline of inferior appendage of C. pygrruBa, <J, sketched from 
below( x 10), 

Fig. 14.—Outline of iuferior appendage of C. monlana, §>» fetched from 
below( x 10). 

Fig. 15. —Tibia and tarsus of foreleg of C . pyymata <J( x 5). 

(The tibial lamella is on the underside, and cannot be seen). 


(Printed off 10th November, 1911,3 
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ORDINARY MONTHLY MEETING. 

ft 

August 30th, 1911. 

Mr. W, W, Froggatt, F.L.8., President, in the Chair. 

Mr. F. M. CtBMBim, M.P.8., Stanmore, was elected an Ordin¬ 
ary Member of the Society, 

The Donations and Exchanges received since the previous 
Monthly Meeting (26th July, 1911), amounting to 20 Yol$., 
97 Parts or Nos., 26 Bulletins, 2 Reports, 6 Pamphlets, and 
1 Map, received from 57 Societies, dec., ana one Individual, wore 
laid upon the table. 


NOTES AND EXHIBITS. 


Bjijpomiflsioi) of the Curator of the Australian Museum, Mr. 

R. McCulloch exhibited representatives of six species of 
fishes collected at Murray Island, Torres Strait —Glypkuodon 
zonatus Ouv, A VaL, StotkojuH* aatiW&ris Quoy <fe Gaim., Platy- 
glomut notop$u K. k v.Hass., Bhimgobiu* nmphytun Gunth., 
O&jmonacaiithu$ longh'twtri* Rl. Jc Schn., and Canthigwler 
mfontini Bleek.,({7. cimUm Rich.!), All are well known species 
from the Indian and Pacific Oceans, but do not apppear to have 
been regarded from Australia. 


Mr. Fred, Turner exhibited and offered observations on Po#» 
>tei«oia R. Br. } which was collected, with numerous other grasses 
and lorago'plante on the u Snow-Leases * on the Australian Alps, 
Gowland who forwarded them to the exhiMtor for 
' So%* ; sh be was aware, this . was ' the' second 

on the Australian hb&v 
Ih^tj th^ first Imving beeui reobrded by him iu the Socie^rV 
v : IVa wt&fola may bfe regarded 
Australian gmss. It was first feundoa Mount Wellington,Ta* 





ofjnterertiBg 

of ft coHoctitm ,irf„ 'few*®'. 
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plants and grasses, which had been received by him for idontifb 
cation and report as to their economic value for stock-feed. They 
were ; Andropogon scriceus R. Br., var polynlachyus; Anthixliria 
/random R. Bt ; Centoth^ca lappar.ea Desv., probably a new 
record for this species; V ft lor it* scariosn F.v M., said to be the 
most beautiful gross in the north; Eritichm ciliata R Br.; E 
‘inrilencem R. Br,, probably a new record for this species; E 
rom It. Br.; UtUruehnt Brownii Benth.; J’anieum argenltnm 
It. Br.; Panicnm Peliveri Trill., (in* the Flora Austr., vii., p.48l, 
this g< ass is queried as a variety of Paniauvx foliomm It. Br., hut 
Tiinius’ name deserves to he restored to this plant as it appears 
to be a good species) ; Panicnm trichoides Sw.; Pollinia articu - 
lata Trill.; Rottbwllia exedtata Linn ; and Swghum intram F.v.M. 

Mr. A. A. Hamilton communicated a Note on the correct 
identification of a grass exhibited at the Meeting in May, under 
the name of Pmiicum glabrum Gaud., but which, he contended^ 
was JJvjitaria didactyla Willd. As the specimens in question' 
were subsequently stmt to England for determination, and were 
not at present available for comparison, the point at issue remains 
undecided. 

'Mr. Oheol exhibited specimens of Digitaria didactyla Willd., 
{Panicnm didactylum Kuntil) to be found plentifully at Parsley 
Bay. The specimens were determined by Dr. Otto Ktapf, who 
gays that the species was collected by F. W. Sieber at Port Jack- 
son, or in the neighbourhood, as long ago as 1823, and distributed 
by him in his “Agrostotheca,” No.72, It has since been found 
on one of the lawns in the Botanical Gardens(E. Cheel; January, 
1903); Watson's Bay(0. A. White; October, 1910); and at Bondi 
(W. F, Blakely; November, 1910). 

Dr. J, B. Oleland exhibited specimens of adults and larvie of 
Cufax murtmti# Erichs., ((7, crucians Walk.). These had bejin 
identified, through Mr. E. E. 'Austen, by Mr, Edwards* of the* 
British Museum. The larvae, from which some of the adults w6re 
hatched out, were found in shallow pools of water near the sum¬ 
mit of Mount Kosciusko at a height of 6,000 feet in Deoembe^ 
1010* The pools were formed by the melting oi patches of snpw^' 
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which funned parts of their boundaries. Their shallowness would 
allow, during the day-time, of sufficient warmth from the sun to 
enable development to proceed. Adults^were found, biting during 
the day-time, amongst trees at a lower level (about 5,000 feet) 
near the Hotel Kosciusko. This species, which is one of the 
earliest Australian forms recordod, seems previously to have been 
taken only in Tasmania, and at Marysville, Victoria. It will be 
interesting to ascertain whether its habitat is restricted to high 
and cold districts Its occurrence in Tasmania and at Kosciusko 
is of considerable interest, being another of the links connecting 
the faunas of these parts. I>r. Cleland also showed an aboriginal 
stone axe-head, picked up amongst the remains of kitchen mid¬ 
dens and fragments of aboriginal bones on the slopes of a sandhill 
overlooking the northern end of Cronulla Beach, within three 
miles of Captain Cook's first landing-place in Botany Bay. He 
also mentioned that, at the end of June, he had met with a 
white-bellied Sea-eagle ( Halinetm leucogaster Gm.) dwelling so 
close to Sydney as an unfrequented arm of Middle Harbour. 
Here it had its massive nest in a large tree about 30 feet from 
the ground on a lull-slope covered with trees and -shrubs. From 
. its attentions to the neighbourhood erf the nest, this structure 
was probably theu in use. 

Mr. A Le SouCf showed the skin of a very dark specimen 
of the Vulpine Phalanger {Trichosnrm vulpecula) from Yallup, 
W.A., (per favour of the Director of the Perth Museum and Art 
Qalleiy], The hair on the back is long, and silky and black; 
under fur grey, the breast white. 2\ vuf$*cnla seems to vary 
more in West Australia than in the East, where melanism is 
very infrequent, although general in T. mninu*. 

; Dr. Petrif (for Dr. Chapman) showed a Fosidonia fibre-hall 
picked up oh Balmoral Beach; and he reported that the beaches 
■;; :,: itmi^';Midd!te Harbour were strewn with Posidonia after the S.35% 

""D& ITOmbrain exhibited abme remarkable undetermined chry¬ 
salides ;in, leaves, from %>ringwood; and also the eggs of 



m 


DESCRIPTIONS OF NEW SPECIES OF AUSTRALIAN 
COLEOFTERA. 

By Autiiuu M. Lha. 

Part IX. 

(Plate xvii.) 

Family STAPH YLIN IDAS. 

(ElitCHIHUS Q EKIOUlaths, n.sp. 

Head, prothorax, and mesosternum rod; elytra, abdomen, and 
metastern urn black : appendages (knees infuscated) flavous. With 
rather stiff scattered setse or hairs. 

Head somewhat wider than long, gently convex, .with fairly 
large, scattered punctures. Antennm thin, extending almost to 
tip of elytra. Prothorax slightly longer than wide, slightly wider 
than head, widest at about the apical fourth, thence oblique to 
near base, which is rounded ; with moderately numerous distinct 
punctures, most of which are in irregular longitudinal series. 
Elytra shorter and narrower than prothorax, sides rounded, apex 
incurved to middle; with punctures the size of those on prothorax, 
but more evenly distributed. Abdomen long, and tipped with 
two acute spines; four basal segments with dense and coarse 
punctures, except at their tips, the two apical segments with 
smaller punctures. Lege rather long, front tarsi strongly inflated/ 
Length 7, to apex of elytra nun. 

Bab. —Victoria; Timboon(H. W. Davey). 

dose to (E. rubrico?M#i and (E. tricolor; from the former, dis¬ 
tinguished by its much paler legs and red head; and, from the 
latter (to which it is closer), by its black elytra. 

Bcorjfitis Koxnxmconus Macl.(now Suniub'). 

I have recently examined the type of this species. It is a 
Suniw, close to £?. br&vicollie, but slightly smaller, and With the 
markings on the elytra of one specimen confined to the bsiud 
third; and, on the other, to the basaj two-thirds; the antennpl 
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are also shorter. The punctures on both head and prothocax are 
of the characteristic form of those of Suniut. 

Family PSELAPHID M. 

The late Rev. R. L. King’s Collection was allowed to get into 
extremely poor condition before it was acquired fay the Australian 
Museum, but the Peelapkidce and Soydmamidm fortunately escaped 
destruction, a fate that befell some of his types in other families. 

In Sydney, recently (September, 1910), I examined his types of 
Pmlaphidat, as well as those of Madeay’s from Gayndab. The 
types of all their species are there, with the following exceptions. 

Ttrus Victoria King (now Pamxbolus). 

Described from Oastelnau’s Collection, and probably never 
retained by King. The species supposed to be this, was described 
by Raffray as a Didimoprora, and consequently is now referred 
to Palimbolut. It is not represented at all in the King Collection. 

Bryaxis insionis King(now Rybaxis). 

This species is represented in the Australian Museum by two 
Tweed River specimens, that were apparently taken by myself, 
add were certainly never semi by KingT The species, however, is 
the same as the one identified by Raffray. 

Euplbctcs rxoibus King(now Euflrotops). 

The specimen in the Howitt Collection, redescribed in Free. 
Roy. Soc. Victoria, 1910, p.13, as the type or a eotype of this 
species, appears to be rtsally the type. There is, in the King 
Collection, a specimen labelled “ Euplectus exeisus R.L.K(1)” 
bat it is from 4 Cane fitihank, and does not agree well with the 
original description. 

Tyrdb Howmr King (now Tyromorphus). 

Rytps ViorttiiAIClng. ■ 

Bryaxis atra Klng(now Eupirrs). 

The types ol time aperies are intbe Howitt Collodion, and 
are not rejnriwttted df iidl inKing’s. ' ' ' *' 
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In addition to the specimens mounted on cardboard, there are 
numerous others mounted as slides for the microscope, with the 
names scratched on the glass. 

Many of the carded specimens were extremely dirty; I obtained 
permission to float off and clean some of these, and note of them 
as follows:— 

Tychus obliquub King (now Eupinbs). 

The types are males. The alxlomen has a small tubercle near 
the apex of the second segment on the under-surface. Hie legs, 
at least the four hind ones, are unarmed, but I was unable to 
examine the front ones very clearly on either specimen. The 
tenth joint is very curious, being placed obliquely to the rest of 
the antennte. There is also a male mounted as a slide. The 
species is omitted from Eaffray’s recent monograph in Wytsraan’s 

Genera Insectorum.” 

Supines Victoria King. 

The types are females. They appear to be partly dark speci¬ 
mens of Supine* polite Kmg(Bryaa?i# of King), judged by the 
types of that species, and they agree in all details with female 
specimens in my collection, identified as E, polite by Kaflfr&y. 

Eupjnes gkmjnata King. 

There are two specimens in the Collection, one certainly female, 
the other probably so; but, on being floated off; its under-surface 
was so dirty, that it could not be carefully scrutinised, and the 
legs were so huddled together that they could not be examined 
for armature, 

Rytos oobnjgbb King. 

In general appearance very close to R, Kingi, but much paler, 
and with the elytral punctures smaller; it is also more sparsely 
clothed. 

Batribus CYCLOPS King (now Batbibodbb). 

Brya&i* Mrta Mach " / 

The types of these were compared side by side, and found to 
be identical. King's is the older name. Raff ray (Proc. lilpii; 
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Soc. N. 8. Wales, 1900, p. 137, PI. x., fig* 28), described and 
figured as B. ct/eh>p#> a species, from the type of if* giraffe 
which he supposed to be identical with 2?. cyclops; but, in 
this, he was evidently mistaken, as B , eyclopn is a distinct 
species. The species he doubtfully described as B, hirta (p. 
139) was correctly identified. 

Batrisus Elizabeth m King (now Batrisodes). 

A small, pale species* base of abdomen on upper surface 
with three impressions occupying almost the entire width, the 
median one as wide as the others conjoined. The dorsal stria 
on each elytron is strong, and continued to well beyond the 
middle. The legs are apparently unarmed, and the type is 
evidently a female. 

Batrisus conspicuus King (now Mesoplatus). 

Mesaplatn* Master si Raffr. 

There are two female specimens standing under this name 
in the King Collection, although but one was known to King 
when the species was described* Raff ray subsequently de¬ 
scribed the Aperies as Mesoplatus Masters*; both he and King 
referred to its resemblance to M. barbatus. 

Bat sus vb nobilib King (now Tyuomorphus). 

In Proc* Roy. Soc. Vic. 1910, p. 149, with some slight 
doubt I identified a B&trisodes as belonging to this aperies; 
but the type of B * wobitis is not even near Batrisodes t as its 
abdomen is jtrongly margined* Its legs are unarmed, but As 
the under-surfaje of its abdomen is feebly, longitudinally 
impressed, it is possibly a male. The head is shallowly, longi¬ 
tudinally impressed, the impression at its hind end being marked 
by two fovea. The prothorax has a biarcuate impression neap 
thebase, The dorsal stria on each elytron is represented by 
a small basal fovea, behind which is a very faint longitudinal 
impression. There are fairly distinct punctures on the whole 
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A second specimen is in the Macleay Museum, from Rope’s 
Creek. I did not examine the palpi of the type, having com¬ 
pared it with the Rope’s Creek specimen, and intending u 
look at those of the latter very carefully. The latter specimen, 
however, has one palpus entirely, and the other partly miss¬ 
ing. It is impossible, therefore, to be sure as to its genus, 
but it appears to belong to Tyromorphus. 

Faronus punctatus Kin^ (ttow Somatipion). . 

Somutipion glabulifer Schfs* 

There are two King George’s Sound specimens in the Mae- 
leay Museum, that agree well with the description and Raf- 
fray’s figure of Somatipion globulifer; they also agree with 
the type of Far onus punctatus . The remarkable median line 
on the upper surface of the abdomen is quite &b .distinct on 
King's type as on any other of the numerous specimens before 
me, but no mention of it was made by King. 

Bryaxis -fiquATA King (now Eufinbs). 

Eupinoda diversicomis Raflfr. 

There are five female specimens standing under the name 
of mquctia in the King Collection. In the Macleay Museum, 
there is a specimen from Elizabeth Bay, labelled as the male 
of B. mqua&O) and the ninth joint of the antenme is as 
described. This specimen agrees with others in my collection, 
identified by Raffray as his Eupinoda diversicorms, and it 
agrees well with his description and figure of the antennje. 
In his recent monograph, the species is transferred to Supines, 

Rytus xkarginatos King. 

On the card bearing the presumable types of this species, 
there are four specimens. One is a male, and agrees with the 
description? in general appearance it is extremely close to 
R. King*, but its cephalic structure is not quite the same, and 
its punctures are finer. Two of the others are females of the 
species, but the fourth specimen belongs to Batram Afm& 
tape*, 
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Sagola Austhauas, n.sp. 

9 • Reddish-castaneous, head and pronotum somewhat darker 
than elsewhere. Moderately clothed with rather long, yel¬ 
lowish pubescence. 

Head transverse; with two rather large interocular foveas; 
in front with two wide antennary ridges, separated by a nar¬ 
row and rather deep impression. Antennas extending to 
about basal third of elytra, of almost even width throughout. 
Protharax slightly wider than head, and slightly wider than 
long, widest near apex, thence oblique to base; with a large, 
deep, median fovea near base, sides near base foveate. Elytra at 
base slightly wider than widest part of prothorax, sides gently 
increasing in width to near apex; each with a strong subsutural 
stria marked by several small but deep impressions near base, 
dorsal stria represented by a deep subbasal fovea, and a short 
groove not quite extending to middle. Abdomen large, 
strongly margined, sides dilated to beyond the middle, apex 
pointed, hegs not very long. Length 2 $-2 J mm. 

Hah .—New South Wales (Macleay Museum). 

I have described the four specimens before me, although 
they are all females, as the genus is "an interesting one, and is 
now *first recorded from the mainland. The species is readily 
distinguished from S. Tasmania, by its very different elytral 
impressions. 


Bate 1 soles sculpticollts, n.sp, 

cf « Flayoua, With rather long, sparse, pale hairs. 

Head slightly convex, a shallow median line from base 
Almost to middle; a deep groove on each side of middle,- start¬ 
ing level with the eyt, and opening out near antennas, so that 
the antennary ridge is very distinct; punctures sparse and 
rather indistinct. Prothorax widest at about apical third, 
where the width is about equal to the length, each side m 

ars spseKmeiis ef tfcsg*m>» from Mount Kosciusko iii tbs Am- 
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front with a small punctate space; disc strongly elevated along 
middle, and then abruptly cut away and irregular, the apex 
strongly elevated; towards each side with a curved impression, 
commencing near the base in a fovea, another fovea in the 
middle connected with the lateral ones; and several small 
basal foveae; without conical tubercles towards base. Elytra 
rather short, with a fairly large impression between each side 
and suture, from which a dorsal stria can be traced almost 
to middle; shoulders unarmed; junctures sparse and rather 
indistinct. Abdomen on upper surface with feeble tubercles 
somewhat obscuring the basal impressions; lower surface feebly 
flattened along middle. Legs rather long and apparently 
unarmed. Length, 2mm. 

Hob. —N. S. Wales: Blue Mountains (E. W. Ferguson). 

The punctate latero-frontal spaces of the protborax are 
much as in li. apicicoltu> but that segment, from t!he side, 
appears to have two deep notches in front, the notches leaving 
a strong, blunt, subiaminate projection in front, and an acute 
projection between the front and middle (from certain direc¬ 
tions, two acute projections can be seen). From directly ip. 
front it appears to be triangularly elevated at apex* then with 
t*ro small acute elevations, and then with the middle strongly 
raised and feebly notched. The prothorax of B. insignicollw, 
when viewed from the side, appears somewhat similar; but 
the notches are not so deep, it has no acute elevations, and 
the frontal one is much smaller and less prominent; from 
directly in front it appears very different. 

From some directions,, the medio-lateral grooves of the. 
head appear to be regularly and deeply cut; but, from other*, 
each appears foveate at its base, with a narrow groove opening 
out in front. On the type, only six joints of each antenna are 
left ; they are rather'thin, the second joint as long as the 
(but, from some directions, appearing decidedly Ipagery/and 
the fifth slightly longer than the fourth or sixth. X have 
described the specimen, however, as the sculpture of the prcH 
thorax is very peculiar. 
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BaTRISODBS LATICOLLIS, tt.Sp. 

(f . Fiavous, With rather long pale hairs. 

Head rather convex, and with a feeble median carina; near 
each eye with a round fovea Duelling out in front; antenn«.ry 
ridges very conspicuous; punctures rather indistinct. An¬ 
tennae long and rather thin, second joint( as viewed from the 
side) distinctly shorter than first, third and fourth shortest of 
all, seventh slightly longer than sixth or eighth, ninth and 
tenth each almost as long as seventh and eighth combined, 
eleventh longer and wider. Prothorax decidedly transverse, 
suddenly inflated at apical third, the inflated space rather 
densely punctate; from middle of disc, which is notched, to 
apex irregularly sculptured; towards each side with a dis¬ 
tinctly impressed line, commencing near the base in a fovea, 
an irregular subbasal median fovea connected with the lateral 
ones, its sides marked by two feeble tubercles ; at extreme base 
with a few small foveie. Elytra about as long as wide; shoul¬ 
ders oblique, and scarcely armed; dorsal striie not traceable 
to middle, but towards base very distinct; punctures sparse 
and small. Abdomen with & few feeble tubercles obscuring 
the impressions at base of upper "surface; flattened along 
middle of under-surface, apex with a small fovea. Leys long 
and apparently unarmed. Length 2 (vix) mm. 

Hab;^New South Wales (type in Macleay Museum). 

The apex p* the prothorax, at a glance, seems somewhat as 
in B ajricicalliu, but is essentially different; the prothorax 
itself is decidedly wider, the punctate latero-frental spaces are 
less convex and less rounded; the elytra are shorter, with 
rather more distinct punctures, and with more deeply ixsfr 
pressed sfcrim Thera fa else a considerable difference in colour, 
although this may be individual rather than specific. At 
first, it almost appears to be a small pale form of B. yibbfaeUfav 
but the prothorax of that species/when viewed from bshin4> 
appears to have a deep basal fovea* in front of which is an 
elevated ridge that terfcriimtes (at the notch) in advance of the 
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punctate spaces. In the present species, the surface in front 
of the fove®, although convex, does not appear to be ridged, 
and the notch (when viewed from behind) appears to be be¬ 
hind the punctate spaces. The excavated parts at the apex 
are also not quite the same, although partly obscured by 
clothing in both species. 

Bateibodes macrocephalub, n.sp. 

cf. Dark castaneoua, appendages somewhat paler. With 
comparatively short, depressed clothing. 

Head large, strongly convex; with a large, deep, irregular 
fovea close to base on each side of middle; densely and coarsely 
punctate. Antennae, for the genus, not very thin, ninth and 
tenth joints each about as long as wide. Prothorax moderately 
transverse, about as wide as head across eyes ; apex narrow, 
then sides strongly rounded to middle, and thence (commenc¬ 
ing at a small spine) strongly coarctate to base, two narrow 
carinse marking off a very narrow median line, which com¬ 
mences in a subbasal fovea; sides irregularly foveate; between 
middle and each side with two narrow carin®, commencing 
near the base (where they are conjoined) in a small but very 
acute tubercle or spihe; with distinct punctures, Elytra con¬ 
vex, about as long as wide, shoulders oblique, and each with 
a feeble tubercle, dorsal stri® traceable only at about basal 
fourth; with fairly numerous, clearly defined punctures. 
; A bdomen with rather small but distinct punctures, base of 
upper surface with the lateral impressions wide, and the 
median very small; under-surface feebly concave along middle, 
the apical segment with a wide shallow impression. htg$ not 
very thin; four front tibia thickened about middle; the hind 
pair longest, somewhat curved, and thickened towards apex; 
.middle trochanters each with a.small acute tooth, the hind 
ones each with a small strongly curved tooth. Length If# 
mm. 

9. Differs in having the head smaller and less convex, the 
fove® much smaller and disconnected, the shoulders less promi- 
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nent, under-surface of abdomen gently convex along middle, 
and lege unarmed, 

Bab. —Queensland: Wide Bay and Gayndah (Macleay 
Museum). 

The head of the male is unusually large and convex for the 
genus; the two large, basal foveas are feebly connected across 
the middle. The teeth of the hind trochanters, although hook¬ 
like, and very distinct from some directions, are usually diffi¬ 
cult to see, especially on old and dirty specimens. 

Batribodkh bifovbickps, n.sp. 

Reddisli-caataneous. appendages slightly paler. Moder¬ 
ately clothed with comparatively short, suberect pubescence. 

Head moderately large; with two very large, deep, irregu¬ 
lar foveae, separated by a strong ridge, which is transversely 
impressed near its base; punctures of moderate size, and 
rather numerous. Antennas, for the genus, not very thin. 
Prothorax feebly transverse, sides increasing in width from 
apex to middle, where there is a feeble tubercle, thence 
coarctate to base; a carina along middle almost from base to 
apex, narrowly impressed along its middle; on each side of 
middle, near base, with a small acute tubercle or spine, mark¬ 
ing the starting point of two slightly diverging carina; each side 
of base with a fovea, marking the end of a lateral impression, 
the foveas npt connected with the median one, which is very 
small. Elytra much as in the preceding species, except that 
the punctures are rather smaller. Abdomen as in the preced¬ 
ing species, 4xc ipt that' the punctures are much less distinct. 
Lege rather stout ; four hind trochanters with small, acute 
t^eth* Length l|-2 mm. 

Differs in having the head smaller; the fovea much 
smaller, shallower, and disconnected: a feeble carina between 
them * abdomen moderately convex along middle of under¬ 
surface, and legs unarmed, 

/fak —<^e©naland ; Brisbane (Madeny Museum). . 
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Allied to the preceding species, but the head of the male 
not quite so large or convex, and the punctures sparser and 
considerably smaller. The fovece are considerably larger, more 
open, less basal, and of a different shape* From some direc¬ 
tions, the head appears to have a large, median, elongated 
tubercle. The median carina of the prothorax, from some 
directions, appears solid; but, from others, an impressed line 
can be traced down its middle. The teeth of the hind 
trochanters are rather short, subtriangular, and not at all 
curved. 


Batribodes rugicornis Kafir. 

Including a co-type, there are now before me (from Glen 
Innes, Murrurundi, and Hunter River, in New South Wales; 
and Dalveen in Queensland) 37 specimens of this species; 
but, as they ail have the hind trochanters with a long curved 
tooth, they are doubtless all males, I have seen no specimens 
that can be confidently identified as females. 

BATRIBODES HAMATU0 King. 

There are before me, eleven specimens of this species; eight 
are reddish-castaneous, but three are flavous, and agree 
exactly in sculpture with the darker ones. The female differs 
from the male in being slightly larger, and more robust; the 
under-surface of abdomen more convex, and the trochanters 
unarmed. 

Batri so cxnub tibialis King. 

The female of this species differs from the male in having 
all the trochanters unarmed, the front tibiae simple, the 
under-surface of abdomen more regularly convex, and the 
head less convex along middle, 

EUFINX8 KLAVOTERMINALIS, n.Sp. 

tf. Of a dingy piceous-brown, legs somewhat paler, head 
black, apical joint of antenna flavous. Almost quite glabrous. 
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Head rather small, with two very feeble impressions in 
front. Antennae rather long and thin, ninth joint rather 
small but distinctly larger than eighth, and about one-half 
the size of tenth, eleventh ovate. Prothorax moderately 
transverse, widest slightly in advance of middle, the sides 
thence oblique to base. Elytra rather large, sides rounded 
and dilated from base to near apex, sutural stria distinct, the 
dorsal entirely absent. Abdomen very feebly margined on 
upper surface, lower with a small tubercle towards apex of 
second segment, Metaaternum with a very wide and rather 
shallow depression, Front and hind tibia shallowly notched 
towards apex. Length 1£ mm. 

Ilah, —Tasmania: Latrobe, in flood-ddhris(A. M. Lea). 

In general appearance, remarkably close to K> inermis , but 
slightly larger, tenth joint of antennae conspicuously darker 
than eleventh, metasteruum darker, and with a much wider 
impression, and tibiae different. 

Eotihks alcyohb, n sp. , 

cf. Castaneous; elytra (except suture), sterna, and appen¬ 
dages somewhat paler than the other parts. With very short, 
„ sparse, adpressed pubescence, denser (but still sparse) on 
abdomen than elsewhere. 

Head moderately large, with a small, round, deep fovea 
close to each eye, and with two shallow impressions in front. 
Antennas not very long, ninth joint lightly, the tenth strongly 
transverse, eleventh briefly ovate. Prothorax distinctly trans¬ 
verse, widest close, to apex, the sides thence subcoarctate to 
base. Elytra scarcely as long as wide; subsutural stria very 
feeble, the dorsal represented by a feeble basal* impression; 
with small and rather sparse but distinct punctures. Meta* 
sternum widely and shallowly impressed, Abdomen with two 
small swellings at apex of second segment on under-surface. 
Ley* Apparently unarmed, Length mm. 

—Queensland; Townsville (H. H. D. Griffith, tvpm 
*\ l\ Dodd). ' 
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In general appearance like a very small Tyromorphu*. The 
elytral pubescence is extremely short; but, in certain lights, 
quite distinct; the subsutural stria on each elytron is so ex¬ 
tremely faint, that it might quite fairly be regarded as absent. 

EtJPINES INNUBIS, n.Bp. 

<f . Bright castaneous. Abdomen sparsely pubescent, else¬ 
where almost or quite glabrous. 

Head rather small, with a small fovea close to each eye, 
and with two feeble impressions in front. Antennae rather 
long, fifth joint slightly inflated, ninth strongly transverse 
but no longer than oighth; tenth large, its apex produced on 
one side; eleventh considerably larger than tenth, briefly and 
irregularly ovate. Prothorax moderately transverse, widest 
close to apex, thence the sides coarctate to base. Elytra 
slightly wider than long, sides increasing in width from base 
almost to apex ; subsutural stria distinct, the dorsal entirely 
absent; with a few rather indistinct punctures. Metastemum 
rather narrowly impressed along middle. Under-surface of 
abdomen feebly flattened along .middle, apical segment very 
shallowly impressed. Legs rather long and apparently un¬ 
armed. Length, 1 mm. 

9. Differs in having the head slightly smaller; the tenth 
joint of antennae much smaller, transverse, and of regular 
shape; the eleventh smaller, and inserted pn middle of tenth; 
and the legs somewhat shorter. 

Hab .—New South Wales: Sydney (Macleay Museum). 

In general appearance, close to E, aurora , E. UtoraUe , E. 
clavatuta* E: mpitata, and the pale form of E . polita, but 
readily distinguished therefrom by the tenth joint of the 
antennae of the male; the tenth seems to be separated from 
the eleventh by a short additional joint, so that it appears 
to be really the ninth, but the supposititious joint is really a 
small produced part of the tenth itself. The fifth joint/ 
although decidedly larger than the fourth or sixth, . is hot 
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large enough to entitle the species to be placed with such 
others as A\ nujricoUis and E. ylobulifcr , <fec. 

From some directions, the second segment of abdomen of 
the male, on its {undersurface, appears to have a very minute 
granule about its middle, but it is invisible from most 
directions. 


Eupines (Byraxib) implumis, n^p. 

cf. Of a rather dingy pale castaneous. Almost glabrous. 

Hmd transverse ; with two very shallow impressions in 
front. Antennae not very long; ninth joint larger, produced 
to one side, and the tenth placed on that side instead of at 
its middle; tenth ovate, scarcely larger than ninth. Prothdrar 
lightly transverse, widest towards apex, thence the sides sub* 
oblique towards base. Elytra rather more convex than usual, 
about as long as wide; subsutural stria feeble, the dorsal 
absent. MetaMernum deeply impressed along middle, the 
impression dilated to apex. Under-surface of abdomen with 
two tubercles at apex of second segment, the space between 
depressed, apical segment with a fallow fovea. Leys rather 
long, and apparently unarmed. Length, 1 mm. 

Bab .—Queensland: Cairns (E. W. Ferguson). 

Apparently allied to E . melanocephala, but smaller and of 
uniform colour. The ninth joint of the antenna* is somewhat 
as in E. abiigm, although not quite the same, but the fifth 
joint and the abdomen are very different. The ninth joint 
will readily distinguish the species from all others of the 
genus. The subsutural stria, on each elytron, is fairly dis¬ 
tinct at the tip, but elsewhere is almost or quite invisible. Dr. 
Ferguson sent three males for examination, but no females. 
The antennae are composed of but ten joints (I have examined 
them carefully, both from above and below), which associates 
the species with JF, Eli*abetha in the subgenus Byram, a 
species it resembles to a certain extent, but differs essentially 
from in the club, 
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Euptnes concolor Sharp. 

There are, before me, three specimens from Victoria, and 
five from South Australia, that appear to belong to thin 
species. Sharp described the second ventral segment as hav«* 
ing a small tubercle at its apex; the males now under exami¬ 
nation have a small tubercle, but it is not at the extreme tip 
of the segment (as in several other species having the second 
segment tuberculate or fasciculate), hut at about one-fourth 
from the tip. * 

The female (unknown to both Sharp and Raffray) differs 
from the male in having the tenth joint of the antenn® much 
smaller, the abdomen convex and non-tuberculate on its 
under-surface, and the metasternum with a smaller and 
shallower depression. 

Var. Adelaidensis, n. var.—Mr. H. H. D. Griffith has 
sent numerous ^specimens from Adelaide, that appear to repre¬ 
sent a variety of this species. They agree exactly in all struc¬ 
tural details with the typical form, but differ in having the 
head and basal two-thirds of abdomen (both surfaces) varying 
from rather lightly infuscate to black. The metasternum also 
is sometimes as dark as the abdomen, but occasionally is no 
darker than the elytra. 

Eupinoda HiRTicEps, n.sp, 

Darkcastaneous-brown; elytra bright castaneous, but suture, 
base, and apex infuscated; legs, palpi, and two apical joints of 
antenn® fiavous. Head with rather dense, pale hairs; abdomen 
sparsely pubescent, elsewhere with a few rather long hairs. 

Head wide, with a strong median carina, apparently foveate 
towards base. Antenn® long and thin, ninth joint rather small but 
about twice the else of eighth, tenth about twice as long as ninth, 
and produced on one side of apex, eleventh ovate. Prothorax almost 
as long as wide, sides rather strongly inflated in front of the 
middle. Elytra rather large, slightly longer than wide; sutural 
stria distinct, the dorsal represented by a feeble basal impression; 
impunctate. Metasternum impressed along middle, Under- 
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surface of abdomen with a longitudinal carina or tubercle towards 
baae, apex foveate. J'rochcmter* apparently unarmed; front tibia* 
simple, hind pair dilated and fasciate at inner apex. Length 
l£mm. 

—N. H. Wales : Hope's Greek (type in Macleay Museum). 

In general appearance strongly resembles JS. amplipes, but with 
the prothorax black, the bead hairy, and the front legs different. 
The head appears to be rather fiat, and, in places, foveate, but 
its sculpture is greatly obscured by the clothing. 

Rybaxih Maclkayi, n.sp, 

Reddish-caetaiieoue, head sometimes dark; antenme with 
apical joint fiavoua, some of the preceding joints black or blackish. 
With sliort, pale pubescence. 

Head moderately large; with two fairly large, round, dosed 
fovesB between eyes, and a moderately deep impression or open 
fovea in front Antennae with first joint rather long, fifth slightly 
longer but thinner than fourth, sixth alxiut as long as fourth; 
seventh the length of sixth, but considerably wider; eighth small 
but transverse; ninth moderately large, transversely suboblong; 
tenth longer but not wider than ninth; eleventh scarcely as long 
as ninth and tenth combined, its apex slightly produced on one 
side. Prothorax feebly transverse, widest at apical third, with a 
very feeble medio-baaal fovea, but a distinct curved impression 
continued to each side from same, each impression terminating in 
a large fovea. Elytra almost as long as wide, each with the 
sutural stria distinct, the dorsal distinct to near apex, at its apex 
directed slightly outwards; epipieural furrow deep, lightly curved, 
not.quits extending to base or apex; punctures rather indistinct. 
Metwtermm widely impressed in middle, each side with an obtuse 
tooth overhanging the posterior coxa. Abdomen flattened along 
middle of under-surface. Lege rather stout; trochanters unarmed; 
front tab** dentate slightly nearer base than apex. Length 2-2} ram. 

5>< Differs in having the head smaller, antenna* shorter, third 
to eighth joifits subequal in size, tenth considerably larger and 
widor than ninth, and eleventh longer than ninth and tenth com¬ 
bined; metimtemum unarmed and much less excavated along 
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middle; abdomen rather strongly convex along middle of under¬ 
surface, and legs unarmed, and somewhat thinner. 

Hah. —N. S. Wales : Richmond River(Macleay Museum). 

Belongs to a rather numerous group of species that, at first 
sight, all look much alike, but are usually readily distinguishable 
by the antennee, legs, and under-surface of the males. In general 
appearance, it is very close to R. parvidens, but the front tibiae of 
the male are more conspicuously armed in the middle, the meta- 
sternum differently armed, and the a/fttennee not quite the same. 
R, quadritubercxdata , to which it is also allied, has the armature 
of the front tibine nearer the apex than base. R. adumbrata also 
has the tibial armature nearer the apex than base, and differs also 
in the metasternum and antennee. R. quadriceps has the seventh 
and eighth joints acutely produced inwards, but is very close in 
other respects. R. grandis appears to be allied, but its female 
(the only sex known) is descril**! as having its apical ventral 
segment bi-impressed. There are several species, the females of 
which almost exactly lit the description of R . grandis, R. optata, 
from Victoria, is described as having the prothorax “ with tio 
trace of the central fovea.” Its legs are not mentioned, but it 
belongs to a group, the males of which nearly always have very 
distinctive legs. 

The head is sometimes considerably darker than the prothorax 
(both sexes), the dark joints of the antennee vary in number from 
five (6th-10th) to two (9th-10th). From some directions, the 
seventh joint appears no wider than the sixth; the ninth, on some 
of the males, appears to have a small process on one side of its 
apex, but this may be due to matted pubescence. 

RVBAXIS MKTASTKRNAUg, B.flp. 

<J. Pale reddish-castaneoua, abdomen somewhat darkerj lege 
(knees excepted) and palpi flavous. With short pale pubescence. 

hlead with a fairly large, round, closed fovea close to each eye*, 
a shallower one in front. Antennae thin, none of the joints trans¬ 
verse, fifth slightly larger than sixth, and just perceptibly larger 
than fourth, eighth smallest of all; ninth distinctly longer and 
wider than eighth, and smaller than tenth; eleventh subovat^ 
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about as long os ninth and tenth combined. Prothorax dis¬ 
tinctly transverse, sides strongly rounded, and widest slightly in 
front of the middle; fovea? and impressions as in the preceding 
species, except that the modioljosal fovea is more distinct, 
although not large. Elytra slightly wider than long, each with 
the sutural stria distinct, the dorsal distinct at base, and trace¬ 
able to altout apical fourth; epipleural furrow deep, moderately 
curved, terminated at about basal fifth and apical fourth; with 
numerous feeble punctures. Metmternnm with a distinct process 
or tooth, commencing near its apex, and extending to between 
middle coxa*, its tip upturned. Abdomen irregularly excavated 
on under-surfoco, and with feeble tubercles. Legs moderately 
stout; front tibine obtusely dentate almost in exact middle. 
Length 2^ mm. 

Hab . --N. 8. Wales : Rope’s Creek(Maeleay Museum). 

Readily distinguished from all other described species by the 
remarkable process on the metasternum, which is vorv distinct 
from the sides; the process is somewhat similar to that on the 
males of several species of Mcmdalotus (Jjf. hoplostethus, M. inter - 
cosmiiet oUM, oply it is placed on the metasternum, instead of on 
the mesostemum. There were two males of the species, in the 
Maeleay Museum, standing under the namp of E. optata, but they 
ai 1 © not even close to the description of that species, differing in 

the abdomon, metastemum, prothorax, antenna, <fcc. 

1 , * 1 

> , IlVBAXIS BASaUIIUPHWKJS, n.sp. 

Black, elytra red, lege and palpi flavous, antonnse reddish, 
club black or blackish. With very short, whitish pubescence. 

H«ad with a moderately large, rotfnd, closed fovea close to each 
eye, a rather shallow depression in front Antemue rather thin, 
drat joint moderately long, second shorter but no thinner, third, 
fourth, and fifth rather thin and snbequal, sixth and seventh: 
slightly shorter, eighth shorter still, ninth longer and wider than 
eighth, and shorter and narrower than tenth, eleventh aubovate, 
slightly wider than tenth, and about as long as ninth and tenth 
combined. Pr&thorm moderately transverse, sides strongly 
v^iffouided* widest at about apical third; fove» and impressions 




444 


NEW SPECIES OF AUSTIUUAN COI.BOFTEBA, 


much as in R. Macleayi, Elytra almost as long as wide; each * 
with the sutural stria vary distinct, and commencing in a small 
fovea, dorsal stria distinct at base and traceable to apical fourth, 
at its apex curved slightly outwards; epipleural furrow deep, 
lightly curved, commencing at basal and terminating at apical 
fifth; punctures very indistinct. Jdetastemum rather widely 
impressed along middle. Abdomen flattened along middle of 
under-surface. Legs rather stout; four front tibi» feebly dentate 
almost at apex. Length 1 £-1 £ mm 

5 . Differs in having shorter antennas, meta-sternum less im¬ 
pressed along middle, abdomen convex along middle of under¬ 
surface, and legs thinner and unarmed. 

Hab. —Tasmania: Latrobe; five specimens, from flood-debris 
(A. M. Lea), 

In general appearance close to R. atriclava, but with 'the front 
tibiae dentate almost at apex, instead of near middle, the middle 
pair also dentate, and the hind pair unarmed; the dentition is not 
very pronounced, and, at first, appears to be due to pubescence. 
R. Marti , which also has the four front tibia? dentate, has the 
teeth in very different positions; it is also a smaller and paler 
species. 

The colour is somewhat variable. Borne specimens have the 
prothorax deep black; in others, it is not much darker than the 
elytra; the metasternum also varies from blackish to a dingy red; 
the apex of the abdomen is reddish; and,' on the under-surface, 
the red sometimes extends to the base; the dark joints of the 
antennae vary in number from three (the dub) to five. 

Rtbajcw fovjcicollis, n.sp. 

Pale oaetaneous; tip of abdomen, palpi, and tarsi more or less 
flavour With moderately dense, short, whitish pubescence. 

Head with a round and almost dosed fovea close to each eye, 
and with a wide and rather shallow depression in front, its front 
marked by a curved ridge connecting the bases of the anteon*. 
Antennfe short, first joint longer but no wider than second, third 
to eighth small, ninth slightly wider than eighth, and narrower 
than tenth; eleventh ovate, considerably wider than tenth, and 
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about as Ion# as the four preceding combined. Prothorax widely 
transverse, widest at about apical third* with a wide, deep, medio¬ 
basal fovea, connected by a short impression on each side with a 
large lateral fovea. Elytra subquadrate; each with sutural stria 
very distinct, and commencing in a small fovea, dorsal stria repre¬ 
sented by a large basal fovea only; epipleural furrow deep, lightly 
curved, and terminated close to base and apex; punctures rather 
indistinct. Metmternum impressed between hind coxa?. Abdomen 
oonvex along middle. Lag* unarmed and comparatively thin, 
length 1 mm. 

If ah. ~~N. 8. Wales: Taraworth(Maeleay Museum). 

In size, colour, and antennae like fxMidoy but otherwise very 
different. There are three specimens before me, apparently all 
females; but I have described them, as the large prothoracic foveae 
should be very distinctive; the medio-basal fovea occupies fully 
half the width of the prothorax, is straight behind, and arched in 
front. 


Psklaphus Fbrousoni, n.sp. 

$. Bright reddish'Castaueous, elytra and appendages paler. 
Tip of elytra, base of abdomen on"" under-surface, and part of 
under-surface of head with dense, short pubescence, upper surface 
of abdomen with sparse pubescence, elsewhere almost or quite 
glabrous. 

Head with a wide median groove not quite extending to base, a 
feeble elevation between eyes. Antennae extending to middle 
eoxt»; second joint shorter than first, but no narrower; ninth 
subovate, about once and one-half the length and almost twice 
the width of eighth; tenth slightly larger than ninth, but much 
the same shape; eleventh not as long as the two preceding joints 
combined, its apex obtuse. Palpi long and thin, dub of apical 
joint about one-half the length of peduncle. Prothorax slightly 
longer than wide; dose to base with a moderately wide, transverse 
impression, in which are four small fove®, Elytra almost a* long 
as wide; each with the sutural and dorsal stri® distinct, the tatter 
gently curved, Length IJmm. 

N. & Wales; Sydney, Rope’s Oreek<E, W. Fer^son). 
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About the size of P. Leanus , and slightly smaller than f\ 
tubwcnlifrom, but with considerably shorter antemue, whose 
terminal joints are also of a different shape; P faxnpalpis is 
slightly larger, differently clothed, the head wider, and antenna* 
somewhat longer; all the other species known to me are decidedly 
larger. 

PSELAPHUS SUBSQUAMOSU6, n.Sp. 

5 . liright reddish-castaneous, Appendages more or less 
flavous. Rather densely (for the genus) clothed all over 
upper surface with short white pubescence, becoming very 
dense at tip of elytra, and at base of abdomen on under- 
surface. 

Head with median groove shallow and partially obscured 
by clothing. Antennae rather thin, second joint' distinctly 
shorter and slightly narrower than first, joints of the club 
rather thinner, but otherwise as in the preceding species. 
Palpi (for the genus) not very long, club of apical joint the 
length of peduncle. Prothorax about as long as wide, basal 
half almost parallel-sided; a transverse impression at base, 
marked by three foveas, but somewhat obscured by clothing. 
Elytra about as long as wide; each with the sutural and 
dorsal striae distinct, the latter rather strongly curved. 
Length, If mm. 

t/ab. —New South Wales: Narromiue (E. W. Ferguson). 

[The clothing causes a peculiar, greyish, scaly appearance 
on the upper surface, and renders the species so distinct, that 
I have not hesitated to describe the only female I have seen. 

Otenisophub stjblongtcornib, n.sp. 

cf. Pale castaneous, palpi and tarsi still paler. Clothed 
with very short, whitish pubescence, denser at tip of elytra , 
than elsewhere. 

Head rather wide; the interocular foveas smaller and shal¬ 
lower than usual. Antennae long, extending almost to tip of 
elytra. Prothorax slightly wider than long, widest eloeeto 
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apex, sides thence oblique to base; with a large, shallow, 
medio-basal impression. Elytra slightly wider than long; 
each with the sutural stria distinct, the dorsal distinct to 
beyond the middle, but very feeble'towards apex. Meta- 
sternum deeply grooved along middle. Abdomen with a wide 
and very feeble median impression on third segment on under¬ 
surface. Ley* long and thin. Length mm. 

Hub ,— Victoria; Portland (H, W. Davey). 

In general appearance, rather close to C . lirrujicomin, but rather 
more compact, antennas shorter and slightly stouter; the propor¬ 
tions of the joints are exactly as described for those of C. longir 
coi nis; but, in that species, the antemue are decidedly longer, so 
that their nine apical joints are about equal to the eleven of the 
present species. 

Ctknisophcs longicornis Lea. 

There are sexes of this species in the Macleay Museum, 
from Wagga Wagga, Now South Wales, but they diffor from 
the typos in being somewhat paler. This, however, is a com¬ 
mon difference between Australian and Tasmanian specimens. 

Gjbralmjs dkcipTknb, n.sp. 

cf. Dark reddish-castaneous, appendages somewhat paler. 
With pale and somewhat irregularly distributed pubescence; 
and with two upright bristles between eyes. 

Head of moderate size, with a strong, deep, frontal impres¬ 
sion, the hind margin of which is somewhat curved, between 
antennae with a subtriangular elevation, the front of which 
is supplied with tWo feeble nodes, and the hind part of which 
overhangs the transverse impression; with dense and rather 
coarse punctures. Antennas elongate, first joint (as viewed 
from sides) almost as long as the three following combiiibd, 
eighth lightly transverse, ninth rather strongly, tenth still 
more strongly transverse, eleventh truncate-ovate. , Palpi 
with apical joint moderately long. Prothoram almost as long 
as wide, widest at about apical third, non-foveate; with 
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punctures slightly sparser than on head, but not smaller. 
Elytra wider than long; each with the sutural stria distinct, 
and the dorsal represented by an impression on basal fourth 
only; with clearly defined punctures, rather sparser than 
on prothorax. Abdomen with numerous but rather small 
punctures on upper surface; lower flattened along middle. 
Metasternum widely and rather shallowly excavated in 
middle. Legs long; front trochanters with a strong truncate 
tooth, middle subtriangularly dentate; front femora with a 
small, acute, subbasal tooth. Length, lf-lf mm. 

* i/ab .—Victoria(Macleay Museum). 

The peculiar square tooth of the front trochanters readily 
distinguishes this from all previously described species; the 
punctures also are coarser. At first, it appears to belong to 
Bytus subulatus , but the palpi are as in Gerallus . From some 
directions, the lower hind part of the cephalic impression 
appears to have a small flavous fascicle, projecting horizon¬ 
tally forwards, but it is not very distinct. 

Tmesiphorus foveilatbris, n.sp. 

Keddish-castaneou s; elytra, tarsi, and palpi paler. With 
rather short, dingy pubescence, denser at tip of elytra than" 
elsewhere; a fascicle of golden hair on each side of base of 
head; lateral foveas of prothorax filled with similar hairs. 

Head with two rather small interocular foveae, front rather 
deeply longitudinally impressed; densely punctate all over. 
Antennae not very long ; third to tenth joints transverse, 
ninth and tenth not very large, but much larger than the 
preceding ones; eleventh briefly ovate, longer than ninth and 
tenth combined. Palpi with a strong spine on second and 
third joints, apical joint strongly obtusely produced on one 
side, and acutely produced at apex. Prothorax about as long 
as wide, widest at about one-third from apex; with a e&aU 
medio-basal fovea, and a much larger one on each side, but 
the latter filled with clothing; punctures as on head. Btytm 
moderately transverse; the dorsal stria on each rather wide, 
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but terminated before middlewith clearly defined punctures, 
but smaller, sparser, and more irregularly distributed than 
on prothorax. Abdomen with a narrow carina on each side 
of second and third segments; under-sdrface convex, the first 
and second segments conspicuously fringed with somewhat 
golden clothing. Legs unarmed; front tibiae somewhat curved 
and thickened in middle. Length, 2£ mm. 

11 ab .—Queensland; Townsville (H. H. D. Griffith, from 
F. P. Dodd). 

The specimen described is probably a female, but the 
peculiar lateral foveae of the prothorax render the 3pecies 
remarkably distinct. It is allied to 7 , brsvicomis (also from 
Townsville), but is readily distinguished from that species by 
the absence of the median ridge from the second dorsal seg¬ 
ment of abdomen; the upper surface of the abdomen is shin¬ 
ing, whilst in 7. brevicoimls it is subopaque (a character 
omitted from the original description). 

The species is almost certainly myrmecophilous or termito- 
philous, but there was no indication as to how the type was 
obtained. 

• Pammbolus MAim-LATUS, n.sp. (Plate xvii., fig. 1). 

cf. Reddish-castaneous, head and prothorax somewhat 
darker. Rather densely clothed with long, yellowish pubes-* 
cence. 

Head rather elongate, with two small subbasal fovOte, 
antennary ridges rather long and parallel, the dividing groove 
not very deep. Eyes small and prominent. Antennas long, 
first joint (from the side) longer than second and third com¬ 
bined, fifth slightly longer than fourth, and just perceptibly 
longer than sixth, ninth slightly wider than eighth, and tenth 
than ninth, eleventh subovate, strongly notched on under* 
surface. Prothorax strongly convex, slightly longer than 
wide, sculpture more or less concealed by clothing, ffiytra 
slightly wider than long, much wider and longer than pro* 
thorax; punctures very indistinct- A bdomen long, strongly 
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margined, fourth and fifth segments large; under-surface con¬ 
cave along middle, the apical segment foveate. Metastemum 
depressed along middle, each side of middle with a small coni* 
cal tubercle. Legs rather long; hind trochanters each with 
a tooth as on inetastemum; hind tibise with a strong inner 
median flange. Length, mm. 

Jlab. —Tasmania: Mount Wellington (H. II. D. Griffith). 

Readily distinguished from all other described species by 
the peculiar wide flange of the hind tibiae.; each flange com’ 
mences at one-third from tho base, is oblique to its widest 
part, then slightly curved, then pointed, and strongly notched 
to the tibia, where it ends at about one-third from the apex. 
The tibia itself is tipped with a small acute hook. The under¬ 
surface of the terminal joint of the antennae is somewhat as 
in I\ Victoria. The general shape is somewhat like that of 
P. elegans on an enlarged scale. 

COLLAOKKOTHOBAX, n.g. 

Head rather short, deeply grooved along middle. Eyes of 
moderate Brie, lateral, and prominent. Antennae rather short. 
Palpi small, first jpint concealed, second thickened to ape* 
and slightly curved, third rather stout, about one-half the 
length of second, fourth obovate, slightly shorter than second. 
Prothorax transverse, widest near apex, strongly sculptured. 
Elytra transverse. Metasternum of moderate length. Abdo¬ 
men strongly margined on upper surface, third and fourth 
segments larger than the others, second trl-, the third bicari- 
nated. Legs moderately short; tarsi with first joint very 
short, second moderately long, third longer than first and 
second combined, with two thin claws. 

The genera] appearance of the insect described below ie 
as of a stout, hairy Palimbolus; and, for the present* the 
genus may bp placed between that and Tryomorphus , from 
both of which it is distinguished by the carinated abdomen 
Tmesiphorus, with somowhat similar abdomen, has very dif* 
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feront palpi. The sculpture of its prothorax is very peculiar, 
and the only prothorax figured by Raffray at all resembling 
it, is that of Apharinode* nquatnotu** ixoxxx Singapore; but it 
is not much like it, and the head and abdomen are very 
different. 

Collacehothohax sculpticeps, n.sp. (Plate xvii., figs. 2-4). 

Dark rod dish-cast aneous, elytra (suture excepted), legs, and 
palpi paler. Clothed with numerous rather long, blackish 
hairs; and, in places (notably on abdomen, and under-sur¬ 
face), with shorter and pale pubescence. 

Head lightly transverse; with a wide, deep, median groove, 
somewhat irregular in front and open behind, the groove 
bounded on each side by a ridge terminating posteriorly in an 
acute tooth directed obliquely backwards; between each ridge 
and the side, a shallow groove, the hind end of which is 
closed, and marked by a feeble tooth ; with numerous, but 
partially concealed punctures. Antennce rather short and 
stout, the three apical joints forming a rather wide club. 
Prothorax wider than head, rather suddenly dilated near 
apex; the dilated part, on each side, with a strong excavation, 
which is nartowed in front, and irregular towards base, filled 
with pubescence and hairs; with a strong, median impression 
on basal half; with numerous but usually concealed punc¬ 
tures. Elytra transverse. Sutural stria distinct, the dorsal 
represented by & rather short basal groove; with small, sparse, 
and irregularly distributed punctures. Abdomen , at widest, 

slightly wider tbab elytra, second segment with three equi¬ 
distant carinse, of which the outer ones are smaller, but more 
prominent than the middle one, third with two carinas not 
qujte.extending to apex; under-surface gently flattened along 
middle, the fifth segment semi circularly emarginate at apex. 
, Ley* unarmed. Length, mm. 


* Bev. mnU 1890, Pi. II, fig.40. 
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Hab >~New South Wales: Blue Mountains, Sydney (E. W* 
FerguBon). 

The sculpture of the prothorax is more or less obscured by 
the clothing. The base of the head, when viewed from behind, 
appears to rise above the prothorax in the form of four more 
or less conical tubercles. The two specimens before me are 
evidently of but one sex; and, despite the unarmed legs, are 
probably males. The one from Sydney differs from the type 
in being paler (its elytra are almost flavous), the eleventh 
joint of antennae paler than tenth, and the clothing sparser 
and paler. 

Tyromorphus plavimanus, n.sp. 

cf. Reddiah-castaneous; club infuscate, palpi and tarsi 
flavous. With very short, pale pubescence. 

Head rather strongly transverse, not including the eyes, 
about as long as wide; with a small fovea on each side slightly 
in advance of eyes, front depressed in middle. Antennas ex¬ 
tending to about middle of elytra; first joint about as long as 
second and third combined, second slightly larger than third, 
third to eighth subequal, ninth and tenth subequal and con¬ 
siderably larger than eighth; eleventh ovate, about as long as 
ninth and tenth combined, and somewhat wider. Prothorax 
almost as long as wide, widest near apex, sides thence feebly 
decreasing in width to base, with numerous small but clearly 
defined punctures; with a small mediobasal fovea. Elytra 
lightly transverse, each with the sutural stria distinct, the 
dorsal deep at base and continued to beyond the middle; 
with feeble but rather dense punctures. Metasternum widely 
excavated along middle; the excavation continued on abdo¬ 
men almost to its apex. Middle trochanters with a wide tri¬ 
angular tooth; middle tibiae forked at apex. Length, 2 (yfx) 
mm, 

S. Wales: Blue Mountains (B. W. Ferguson)* ^ 

Readily distinguished from T. mgricomis by the ventral 
excavation and middle legs. f. lasvis has the middle tibiae 
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dentate in middle, and the front trochanters armed; its sur¬ 
face also is very feebly punctured. In Raffray's Table*, it 
would be associated with T. humeral* (^accept that the head 
could scarcely be called rounded), but it differs from the 
figure of that species in having the head shorter, with more 
prominent eyes, the middle tibiae armed, and the front pair 
unarmed. 

Rytus insignicornis, n.sp. (Plate xvii,, fig. 5). 

Redd ish-cast&neous, legs somewhat paler, palpi and tarsi 
still paler. Wfcih moderately long, and not very dense, pale 
pubescence. 

Head of moderate size, deeply transversely excavated to¬ 
wards the front, the excavation with a strong semicircular 
backward extension at middle, so that the extension appears 
to be margined by a strong, obtuse horn on each side; with 
a strong, curved elevation between antennas, the elevation 
then narrowed and depressed posteriorly, and then with a 
strong tubercle at its apex, which is slightly in front of and 
between the obtuse horns; with moderately distinct punc¬ 
tures. Antennae with first joint -rather short and stout, 
second gently transverse, third and seventh each about twice 
as wide as long; fourth, fifth, and sixth each more than 
thrice as wide as long, and feebly concave on their under¬ 
surface; fifth widest of all; eighth almost as wide as seventh, 
but much shorter; ninth rather strongly, tenth moderately 
transverse; eleventh rather thin, slightly longer than the 
three preceding joints combined. Prothorax widest near 
apex, with moderately distinct punctures on sides, but feeble 
along middle. Elytra almost as long as wide; punctures very 
indistinct; each with two small basal fovese. Metasternum 
moderately impressed, A bdotnea gently flattened along 
middle of under-surface. Legs long ; middle trochanters sub* 
triangularly dentate. Length, 2 mm. 

* These WooeediNgii, 1900, p,228. 
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flab.— N. S. Wales: Narromine (E. W. Ferguson). 
Readily distinguished from all others of the genua by its 
remarkable antenna;. The sculpture of the head is also 
remarkable. 


Rytus porcellus Schfs, 

There are before mo throe males (from the Blue Mountains 
and Sydney) that agree well with # R affray’s notes on the types 
of It. yorcdltt* % and I believe them to be that species. He 
thought that the species was probably It. cornigrr, but this 
is not tlie case, as the latter is a smaller species, with rather 
coarse punctures; and is much like It. Klngi. 

li'AMOTOPSIS METASTERNALIS, n.sp. 

o*. Reddish -castaneous; head, prothorax, and abdomen 
somewhat darker than elsewhere. With moderately dense, 
and not very Bhort, yellowish pubescence. 

Heady excluding eyes, decidedly longer than wide; with 
dense and rather coarse punctures, except in middle, which 
is shining and with two conspicuous but rather small foveae; 
front rather deeply impressed between antennary ridges. 
Antennae moderately long, first joint, from above, about as 
long as the two following combined; from the side, the three 
following combined; ninth slightly wider than eighth; tenth 
slightly longer and wider than ninth; eleventh very large, 
largely produced on one side. Palpi with apical joint very 
large, about as long as the two basal joints of antennae. Pro* 
thorax strongly convex, longer than wide, widest at about 
apical third, thence rather strongly diminishing in* width to 
base; each side near base with a rather large impression, the 
two connected across middle by a curved line; behind this 
line the punctures are denser and coarser than in front of it. 
Elytra lightly transverse; each with the sutural stria distinct 
and commencing in a small fovea, the dorsal subfoveate near 
base, but not traceable to middle; with small punctures.; 
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Metasternum with a conspicuous median keel, commencing 
at the middle and overhanging the base of the abdomen like 
a conical tubercle. Abdomen scarcely flattened along middle 
of under surface. Front trochanters with a small, acute 
tooth. Length, 3 mm. 

llah. —8. Australia: Adelaide (H. H. D. Griffith). 

Bondiiy distinguished from the two previously described 
species, by tiie metastornal keel. In suo and general appear¬ 
ance, it is remarkably close to the male of //. auricomus, but 
the basal impressions of the elytra are larger. On the type, 
on the upper surface of its abdomen, on the second (appar¬ 
ently the first) segment, there is a very narrow longitudinal 
carina, but as it is slightly oblique and not exactly median, it 
may not be typical. 

Hamotopsjs Australasia! Raffr. 

Only the female of this species has been described. There 
are two males, irom Gayndah and Wide Bay, before me, that 
appear to belong to the species. They differ from the female 
in having the front trochanters armed with a small and 
moderately acute tooth, and the front femora with an obtuse 
but distinct subbaeal tooth. The abdomen is flattened along 
the undersurface, and appears to have small irregular impres¬ 
sions.* 

The male id readily distinguished from the male of /7. auri- 
comus by the femoral tooth; the tooth of the trochanter is 
also leas acute and, more depressed, end the front tibiae are 
without a small apical spun. 

ScEtBTODAOTYLUS HRRVIPBNNIS Lea. 

Dr. Ferguson has a specimen of this species from the Blue 

fountains, SAW. 

# One of the specimen* is without its * Women; end that of the other f* 
• '#eff dh*y, and I have not been able to alesn it «o ae to see the sculpture 
dearly. 
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Family 8CYI)UAimi)JE. 

Scydmasnus KiNGENsts, nom. nov. 

S. Kin pi Lea (nom. praeocc.). 

This name is proposed as a substitute for that of the King 
Island species, named after the late Rev. R, L. King ; the 
name Kinpi was previously used in the genus for a species 
from Gayndah. * 


Family SILPHDMi. 

CLAMBUS FLAVIPE8, D.sp. 

Blackish-brown and highly polished; sides and base of pro- 
thorax and margins of elytra more or less^ diluted with red; 
appendages flavous; hind coxse blackish-brown at the base, 
becoming paler towards apex. Slides with sparse, pale, and 
extremely short pubescence. 

Elytra with rather dense but very minute punctures, and 
without subsutural striae. Hind coxtt with very minute punc¬ 
tures, and, as also the metasternum and abdomen, highly 
polished; each about as big as each side of metasternum. 
Length, I mm. (vix).* 

Hab. —Tasmania; Gordon River (J. E. Philp). 

Of the size of ( 7 . Sitmoni, and also without subsutural 
striae, but the upper surface iB differently clothed, and the 
metasternum and hina coxce are highly polished as in C , myr- 
mecophilue. The clubs of the antennae of the type are con¬ 
cealed. 

Cl ambus fubiventbis, n.sp. 

Blackish-brown end highly polished, sides and base of pro¬ 
thorax and margins of elytra more or less feebly diluted with 
red; under-surface, including hind coxae, dark reddish-brown; 

* Tbs lengths given are with tbs head curved over in the usual position 
of dried specimens, , v 
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appendages of a somewhat dingy flavous, club black. Almost 
glabrous. 

Elytra with very minute puncturessubsuiural stria dis¬ 
tinct from basal fourth to apex. Hind cowt larger than 
metasternum, and, as also the under-surface generally, 
clothed with fine pubescence. Length, 1 mm. 

flab. —Tasmania; Mount Wellington (A, M. Lea). 

Smaller, darker, and less convex than G , latent. From 6\ 
Tierend* it differs in being smaller, less convex, and not 
entirely glabrous on the upper surface. At a glance, it 
appears to be glabrous, but the elytra have a few rather short 
set® on the sides towards apex. 

ChAMBVS LA TENS, n.»p. 

Of a rather dingy reddish-brown, but highly polished, pro- 
thoracic and elytral margins slightly paler, under-surface and 
appendages more or less flavous, but club blackish. Elytra 
with extremely sparse, short, and inconspicuous set®. 

Elytra with extremely minute punctures j subsutural stria 
distinct from basal third to apex. Hind eatm about twice 
the sisse of metasternum, and, as also the under-surface gener¬ 
ally, rather densely pubescent. Length, 1J mm. 

Hob. —Tasmania; New Norfolk, in mow; Sfconor, probably 
from tussocks (A. M. Lea). 

Of the else, and with the subsutural stria of C. Tierrnmt; 
but paler; and elytra with a few set®, although much shorter 
and sparser than in C& Fowwwi, from which also it is very dif¬ 
ferent in other iaspects. At a glance, it is quite remarkably 
like some species of litochrut. 

OnaiiBM nurocasTairncs, n.sp. 

Beddisb-castai^eouf and highly polished; appendages, in: 
v dndiftg club, flavous. Elytra with a few long straggling hairs. 
^ ’S^ppainBpsttij^'.''''inflpn!hotste > , euiisutuupei stria distinct 

!$<» basal third to ape*. '/Hind" cos®,about' once and one** 
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half the size of metasternum, and, as also the under-surface 
generally, rather densely pubescent. Length, l$mm. 

7 lab* —Tasmania: Huon River, in tussocks (A. M. Lea). 

Bather smaller than C. Tasmani , and entirely pale, but 
with very si mi liar clothing, and with subsutural striae. 

Clambus cottriiOPHoiDic% n.sp. 

.m 

Beddish-cafltaneous, parts of elytra darker, appendages, hind 
coxib excepted, fiavous. With very short, pale, and, for the genus, 
dense pubescence. 

Upper mirfaes with very minute punctures, more distinct, but 
still very small, on elytra than elsewhere; subsutural stria rather 
faint, but traceable from near middle almost to apex. Hind coaxs 
about tho size of metasternum, and, as also the under-surface 
generally, with dense fine pubescence. Length j> mm. 

Hahn —Tasmania: Hobart (A. M. Lea). 

The upper surface with dense fine pubescence (much more 
noticeable than in C. Sirmoni) readily distinguishes it from all 
other species known to me. At a glance, it looks like a member 
of the Corylophidw. It is rather more convex than usual, with 
the elytra strongly narrowed posteriorly. When the head is 
closely applied to the under-surface, as in dried specimens, it 
almost extends to the hind coxae. The subsutural striae are very 
feeble. The clubs of the antenna are concealed on the three 
specimens before me. 

t, 

Clambus Tasmani Blackb. 

This species may be olitained abundantly in moss in many 
parts of Tasmania. The suture is usually paler than the discs of 
the elytra, but an occasional specimen may have the elytra: 
entirely black. 

Clambus Simsom Blackb. 

This species is abundant in Tasmania, and X have spedmeiis 
from many parts of New South Wales. It is obtaihaiW frost 
moss, but odours oh fence-tops, Ac., at .dusk. Mr. flhranm has: ?' 
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kindly lent me a specimen bearing his own number, 3344, and a 
name-label of Mr. Blackburn's. > 

The species is readily known by it* fine elytral pubescence, and 
the absence of the subsutural stria. Its colouring, however, is 
decidedly variable. Tasmanian specimens have the elytra usually 
of an almost uniform smoky-brown, sometimes paler on the disc, 
with the pale markings occasionally appearing almost like two 
large spots. Occasionally only a large subtriangular patch about 
the scutellum is dark. The prothorax usually has the aides and 
the extreme base paler than the disc. 

Specimens from New South Wales are usually paler than Tas¬ 
manian ones, and two before me have the upper surface entirely 
pale. 


Clambus Tibrenbib Blackb. 

Mr. Blackburn described the colour of this species as 44 margin- 
ibua lateralibus anguate rufescentibus.” This applies to several 
specimens before me, but in the majority of them the elytra are 
entirely dark. Occasionally the base of the prothorax is narrowly 
reddish. In the description no mention is made of a subsutural 
stria; but later on (under that of tropic ut) it is mentioned as 
being present. 

The species (Mr. Simeon's 3520 and 3703) is fairly common in 
Tasmania, and specimens may occasionally be taken in moss. 

v.- Anzsotoma Wibuhoi, n.sp. 

Reddish-castaneous, appendages somewhat paler. 

B*ad with denseuninute punctures. Club large, fully one-half 
the length of antennae. Prothorax with punctures as on bead, 
but not quite as dense. Elytra with rows of rather small 
but distinct punctures, becoming absent at base and <m 
shoulders, and semidouble in pieces, especially towards the 
ffides; interstices with minute but rather clearly defined puncture^ 
afl^distihet qn shoulders as elsewhere. Mttmtmwm with dense 

d fairly coarse punctures, but much finer in middle. Log* 
shortand wide; hind femora somewhat angularly dilated at inner 
moderately wide and with a few stiff setae, the 
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others wider and with more numerous setae of various sizes. 
Length mm. 

Hah .—N. S. Wales : Vicinity of Jenolan Caves (J. C. Wiburd), 
Foreet Reefs(A. M. Lea). 

Very much the size and appearance of A. Tasmania, but hind 
femora edentate; they are, however, somewhat angularly dilated 
at the inner apex. 

The specimen from Forest lieef* differs in lieing almost fiavous, 
but is probably immature. 

Anisotoma michopunctata, n*sp. 

Pale castaneous, appendages still paler. 

Head and prothorax scarcely visibly punctate, Elytra with 
very feeble rows of feeble punctures, not extending to base or 
shoulders, the interstices without visible punctures. ■ Metasternum 
densely punctate at sides, but shining and impunetate along 
middle. Legs short and wide; hind femora somewhat angularly 
dilated at inner apex, but not dentate; tibiie wide, with short 
stiff set®. Length 1J mm. 

Hah.— N. S. Wales : Tweed River(A. M. Lea). 

A small species, with unusually fine punctures. 

Anisotoma biooloriclava, n.sp. 

Pale castaneous, appendages more or less flavous, but club 
(except apical joint) infuscate. 

Head with dense and minute but fairly distinct puncture*. 
Prothorax with sparser and still smaller punctures. Elytra with 
regular rows of distinct punctures, terminated some distance from 
base; the interstices impunetate. Metasternum with dense and 
fairly strong punctures at sides, becoming smaller towards, and 
quite absent from, middle, which is smooth and shining. Lege 
short and wide; hind femora each with a triangular flange-like 
extension at inner apex; tibise wide, especially the four hind ones, 
and with short stiff set». Length 1 £ mm, 

Tasmania: Huon and Jordan Rivers, Launceston, 
Frankford(A. M. Lea). 

Readily distinguished by its partly dark club; in 4. myrm- 
oophUa the club is entirely dark and the interstices are punctate* 
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The hind femora each have an almost equilaterally triangular 
extension of the inner apex, which, however, from some directions 
appears as a thin apical flange. It should possibly be regarded 
as a tooth, hut, if so, it is very different from the long and com¬ 
paratively narrow tooth so conspicuous in A. Taamanur and the 
following species. 

An ISOTOM A AMMOX’HILA, U.Sp. 

Reddish-castaiieous, appendages somewhat paler. 

Head with dense but very minute punctures. Prothwax with 
extremely minute punctures, scarcely visible except on sides. 
Elytra with regular rows of distinct but small punctures, not 
extending to base; interstices impunctate, but a few small punc¬ 
tures about shoulders. Me tauternum with dense punctures at 
sides. Legs short and wide; hind femora at apex each with a 
strong acute inner tooth; tibia* wide, especially the four hind 
ones arid with short, stiff seta;. Length 2(vix)mm. 

Hah. —Tasmania : Hohart(A. M. Lea). 

In general appearance close to A . mymieoophiUi and A. Tas¬ 
mania', from the latter, distinguished by the impunctate elytral 
interstices; and from the former, ~by the armed femora; the 
femoral teeth are large, but rather shorter and stouter than in A . 
TasmcmUe. A single specimen was taken in sand, whilst hunting 
for species of Phycochus at Sandy Bay. 

The Australian species of this genus, at any rate those known 
to me, so closely resemble each other in general outlines, that 
they are not very easily distinguished, and the following table 


may therefore be useful. 

Hind femora each with a long strong tooth at apex. 

Interstices with small punctures. Tasmania Oil. 

Interstices without punctures. ammophila, n.ap. 

Hind femora edentate. # 

Club partly dark. bicoloriclava % n.ep. 

Club entirely dark. myrmecopkila Leu. 

Club entirely pale. 

Interstices impunctate. micropmctata t u.sp. 

Interstices with small punctures.. Wiburdi, n ip. 


• They sometimes have a thin, flange-like extension, however. 
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Anisotoma Tasmania* Oil. 

Three specimens from Bruni Island (Tasmania) agree with the 
deacription of this species. 

The hind femora, at the inner apex, have a strong, acute spine 
about one-half the length of the tibiae; but, though of such a size, 
it is more or less concealed, from several directions, when the tibiae 
are pressed close to the femora, yhich probably accounts for the 
omission of any mention of it in the original description. From , 
some directions, however, it is very conspicuous. 

Family BYRRHIDiB, 

Microchattes hkyophilus, n.sp. 

Black, opaque; antennae of a dingy-brown colour, dub darker. 
With fairly numerous, stiff, erect seta*. 

Head round, almost vertical, and with rather coarse punctures. 
I'rotlwrax more than thrice as wide as long, base more than twice 
the width of apex; with moderately dense but rather small punc¬ 
tures. Elytra subcordate, base closely applied to, and scarcely 
wider tlmn prothorax, diminishing in width from base to apex; 
with regular rows of fairly large punctures; interstices slightly 
uneven. Under-mrface with dense and rather coarse punctures; 
and with excavations into which the legs can be completely fitted 
when at rest. Length 1£ mm. 

Hob. —Tasmania: Waratah, five specimens from moss(A. M. 
Lea) 

A small species like M. minor, but the upper surface with erect 
setae only, instead of with dense pubescence as well, and con¬ 
sequently there is no need to abrade the surface before the punc¬ 
tures become visible. 

The legs, when at rest, are completely within their receptacles, 
so that they do not rise above the general level of the sterna and 
abdomen; the receptacles for the middle pair slightly force out 
the margins, so that the shoulders appear slightly protuberant. 
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Family 8CAR A B JEIDJE. 

Duphonia French!*, n.sp. 

(J. Black, highly polished. Under-surface and legs with not 
very long and irregularly distributed hairs and setae. 

Head small; with irregular punctures, much denser on clypeus 
than elsewhere. Clypeus with sides at apex raised and strongly 
rounded. Antennae with joints of club as long aa head is wide 
across eyes. f’rothorax moderately transverse, subtriangular, 
sides gently rounded and slightly thickened; almost impunctate 
along middle, then with small and sparse punctures, becoming 
larger and denser towards sides. Elytra with sparse and small 
punctures about base, shoulders, and towards suture, elsewhere 
with transverse impressions, becoming dense at the sides, so as to 
cause these to appear sublaminated. Abdomen with second, third, 
and fourth segments rather shallowly impressed in middle. 
Pygidium with dense concentric impressions. Front tibicr with 
outer edge thin, and terminated by a rather strong tooth; middle 
tibiae with two strong apical teeth, in addition to spines, and 
subdendate about middle, hind tibiee with a strong tooth at apex 
and subdentate about middle; all the tibiie fringed with brownish 
hairs. Length 28 mm. 

$, Differs in being larger and wider; clyj>eus rather wider, and 
with still denser punctures; punctures of prothorax denser and 
more regular; abdomen convex along middle; club about one-half 
the sixe, and front tibiee bidentate externally. Length 29-32mm. 

Hob, —Queensland: lngham(C, French), Cairns(Edmund Allen). 

Readily distinguished from previously described species by its 
deep, shining black colour. The outlines of the male are almost 
exactly as in />. donaUn, but the female is rather bulkier. 

On one female, each shoulder, almost at its extreme margin, is 
diluted with red for a space of about 3 mm. in length. On 
another, the elytra have a very faint greenish gloss, quite invisible 
from most directions. The type-male is in Mr. French’s Collec¬ 
tion, the type-female in my own. 
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ChLOROBAPTA TIBIALIS, ILSp. 

Black, highly polished; with bright green markings. Upper 
surface with short, sparse setse, hut between eyes denser and 
longer; under surface with irregularly distributed set# and hairs, 
much longer and stouter on hind tibitc than elsewhere. 

Head with irrogular punctures, coarser and denser between eyes 
than elsewhere, an impunctate sgace in middle of neck; clypeus 
with a wide shallow groove on each side, its apex widely rounded 
and thickened at sides, and very feebly incurved to middle. Pro- 
thorax moderately transverse, sides thickened, the basal two- 
thirds almost parallel; with small scattered punctures. Elytra 
with a wide irregular longitudinal impression along middle of each 
disc; with small and sparse punctures; about sides and apex with 
sinuous transverse impressions. Abdomen with a median depres¬ 
sion on four Iwisal segments. Pyyidium with concentric impres¬ 
sions starting from two small spaces at its extreme tip. Leg« 
obliquely impressed; front tibia* thin, with a curved apical tooth 
and two smaller ones; middle tibiee stouter, apex with two acute 
teeth (in' addition to the spines), and a small median one; hind 
tibi# still stouter, near the base with a conspicuous fascicle of long 
hairs, about middle with a strong tooth, then strongly incurved 
to apex, with the apex itself produced as a strong hook continuing 
the curve, middle claws uneven, the inner one much as the others, 
but the outer one somewhat shorter, much wider, strongly curved 
on its outer edge, and notched near its base on the inner edge. 
Length 19 mm. 

//#&—Queensland: Irigham(fcype in Coll. C. French). 

The specimen described at first appeared to me to be a variety 
of 0. fiesti, but it is at once distinguished from that species by 
the hind tibiae; the markings differ in being of a much brighter 
green; the black shoulder-spot of C. Be$ti is, in this species, pro¬ 
duced obliquely backwards so as to join in with the median spot, 
but this is not enlarged. The punctures also are considerably 
smaller, this being notably the case on the prothorax. 

The green occupies the greater portion of the elypeus. On the 
prothorax, it margins the sides and apex; and, at about one* 
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third from the apex, is marked by a small black spot on each 
side. On the elytra, an oblique irregular vitta extends from 
each shoulder to about the middle; beyond the middle there is 
an irregular fascia not quite touching the suture; each side of the 
apex has a narrow curved stripe, and there is a narrow stripe on 
each outer margin from the base almost to the poetraedian fascia. 
On the pygidium, there is a subtriangular spot on each side, each 
with a small median black spot. On the meeosternum, there is a 
small spot on each side; and a larger one on each side of the meta- 
sternum. On the abdomen, the first segment has a curved spot 
on each side partly visible from above; the second, third, and 
fourth have a transverse spot on each side of the middle, and a 
smaller subtriangular one on each side; and the fifth has a wide 
median spot or fascia not quite extending to the sides. 

Platkoelosis velutiha Macl. 

Mr. C. French has, from Somerset (Queensland), a specimen of 
this species, with the whole of the upper surface highly polished. 
A specimen in my own collection, from the Endeavour River, has 
the derm polished in patches, Under a Coddington lens, the 
polish appears as if due to varnish, but I think it is probably due 
to the effects of some preservative. 

Cacochro* (lYMNOPLEtnu Fisch 

Mr, C. French has, from the Endeavour River, a specimen* of 
this species, that differs from the typical form in having the elytra 
darker than the prothorax, the latter with a rather small inf us- 
cate spot on oach side (smaller and more marginal than in the 
bimaculate variety of C. variability The pygidium is of a 
brighter colour, with only the extreme margins blackish; the 
femora reddish, and the tibia and tarsi darker, but not black (as 
in the normal form). 

A specimen in my own collection, from near the Jenolan Caves, 
is smaller, more convex, and hairier than usual, with the pro¬ 
thorax, legs, and pygidium entirely deep black, and the elytra 
blackish only about the shoulders. 
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Family LYMEXYLONID/E. 

Hyleccetus fuscipennis, n.sp. (Plate xvii., fig,7). 

$. Reddish-castaneous, sides of prothorax infuscated, 
elytra infuscated except about base, which is reddish-flavous; 
antennae, except three basal joints, and abdomen infuscated ; 
raeso- and metasternum and legs more or less flavous. With 
very fine pubescence present, but less noticeable on eyes than 
elsewhere. 

Head somewhat rounded, with a distinct neck, near base 
depressed in middle ; with dense, clearly defined punctures. 
Eyes moderately separated. Antennae with second joint 
shorter than first; third slightly longer than* first, and as 
long as fourth but slightly narrower; fourth to tenth sub- 
triangular, very feebly decreasing in size ; eleventh elongate- 
ovate, not as long as the two preceding joints combined. Pro* 
thorax distinctly longer than wide, sides, apex, and front 
angles rounded, base bisinuate; punctures rather smaller and 
less crowded than on head. Srutellum about as long as 
wide; with dense punctures. Elytra about four times as 
long as wide, with small dense punctures; each with three 
feeble costae. Leg* long and thin. Length, 11 \ mm. 

Hah, —N.S.W. : ForeBt Reefs (A. M. Lea). 

There are both sexes of the species before me, but the 
female was described its the raale(7 mm. in length); and has both 
antennae broken; of the joints that are left, the fourth to ninth 
are produced more to one side than in the female, so as to be 
subpeetinate, rather than subtriangular; its eyes are rather 
closer together, but the difference in this respect is not 
striking. The ovipositor of the type is extended, and measures 
7$ mm. 

Readily distinguished from H. linearity and //. pervagu *, 
by its partly dark elytra; and from IL australis , by not being 
uniformly dark. 
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HvnxcrETUs vioilans, n.sp. (Plate xvii., fig. 8). 

Head blackish, prothorax and sCutellum reddish-castane- 
ous; elytra red dish-testaceoue ; under-surface and appendages 
paler. With moderately dense, short, depressed pubescence, 
becoming erect on eyes. 

Head very densely punctate. Eyes large, projecting later¬ 
ally, almost touching along middle. Antennae with third 
joint moderately long and triangular, fourth to tenth each 
rather strongly produced to one side, eleventh almost as long 
as ninth and tenth combined. Prothorax longer than wide, 
front angles strongly rounded, sides widest near apex, thence 
oblique to base; with very dense punctures, denser and 
smaller on an obtusely raised medio basal space than else¬ 
where. »S 'rutMum longer than wide, apex feebly notched; 
with very dense punctures. Elytra about four or five times as 
long as wide, punctures smaller and less crowded than on 
prothorax; each with three feeble costae, of which the outer 
one is very faint. Ley* long and thin. Length, 18 mm. 

Hah .—Queensland: Little MiUgrave River (H, Hacker), 

Tho projection of the eyes at the sides causes the base of 
the head to appear as a wide neck; they almost touch for 
about one-half their length, so that the part of the head 
between them appears as a triangle, with its apex narrowly 
produced.. The only specimen before me had a process from 
the tip of tne abdomen that was possibly an ovipositor, 
although the approximation of the eyes would appear to be 
masculine. Itae eleventh joint is of rather curious Bh&pe, and 
appears almost like two joints soldered together—a basal one, 
somewhat like the tenth, and an apical cone-shaped one. The 
eyeB are much larger and closer together than those of any 
previously described Australian species, , 

HVLBCXjmJS AUSTRAUS Er. 

This species varies it length from 7$ to 12J mip. The 
prothoracic impression, although fairly wide, is usually faint. 
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Family PTINID^. 

Ptinus medioglaber, n.sp. 

Black, appendages reddish. Upper surface in parts with 
dense variegated clothing, and with more or less erect dark 
Setee; under-surface and legs with rather dense pale pubes¬ 
cence. 

Antennas long and thin. 0 Prothorax longer than wide, 
widest at apical third; with dense, normally concealed punc¬ 
tures. Elytra rather long, shoulders rounded, thence to 
apical third parallol-sided; with regular rows of fairly large, 
suboblong punctures; interstices almost or quite impuucfcate. 
Length, 2\ mm. 

Iiab .—Victoria: Wangaratta (A. M. Lea). , 

In general appearance somewhat like a large specimen of 
P. at frit us, but differs in having the shoulders much less 
rounded (much like those of P . eminens or P. exulans, whilst 
in P, attritui they resemble those of the introduced P. tec- 
tm) ; the glabrous space between the subbasal and postmedian 
clothing larger, and more perfectly glabrous; the pubescence 
rather more compact and more prettily variegated, and the 
erect setas rather shorter. 

On the prothorax, the clothing is mostly dark brown, 
almost black, and in four longitudinal ridges or fascicles, but 
with a conspicuous white median line, and a white, variegated 
with golden, basal line; on the scutellum, it is white; on the 
elytra, on the basal fourth, it is white, variegated with 
golden, then to beyond the middle the surface, except for a 
few erect setae, is glabrous; then there is & conspicuous white 
fascia not quite touching the suture or sides; on each side of 
the suture commencing at the fascia, extending to the apex, 
and then directed along the sides almost to the fascia, the 
clothing is golden, the enclosed spaces being almost glabrous. 
On the head, there is a narrow median line of whitish cloth* 
ing, and the eyes are somewhat indistinctly encircled with 
white* 
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Ptings globiosus, n.sp, 

> 

Black, appendages somewhat reddish. With dense golden 
brown clothing, variegated with white and stramineous; 
elytra, in addition, with rather long brownish hairs on setse; 
under-surface and legs with dense whitish pubescence. 

A nt enact long and thin. Prothorax slightly wider than 
long; with dense, normally concealed punctures. Elytra 
strongly convex ; briflely ovate, shoulders strongly rounded; 
with regular rows of suboblong punctures, mostly concealed 
by clothing. Length, 2-2£ mm. 

Hah .—W. Australia: Swan River (A. M. Lea). 

Most of the clothing is almost of the same lovely colour as 
the spots of J\ emi?icn* t but the elytra are of very different 
shape, and the prothorax ban conspicuous basal markings. On 
the prothorax, the clothing, except for a conspicuous snowy 
patch on each side of the base, is entirely golden-brown, and 
in v four conspicuous ridges; on the elytra, the golden-brown 
clothing covers most of the surface, but leaves a cross-shaped 
glabrous space, of which the upright commences on the 
suture at about one-fifth from the base, and extends almost, 
or quite, to the apex, and is irregularly bounded behind the 
middle by white or stramineous clothing (the only pale cloth¬ 
ing on the elytra); the cross-piece is almost median, and is 
not quite straight. On partially abraded specimens, the crosB 
is not very evident, and normally it is often inflated on each 
side towards the apex, so as to be somewhat anchor-shaped. 
There are five specimens before me, all differing slightly in 
sisse, but with almost identical clothing. 

Ptihus anchoraus, n.sp. 

Black, appendages reddish. Clothing, except on elytra, 
much as in the preceding species. Shape and sculpture much 
the same. Length, 2£ mm. 

Bab.— W. Australia: PeUart Island (A. M. Lea). 
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The clothing on the prothorax, except that the golden tone 
of the ridges is not quite so evident, under-surface and legs, 
and the setae on the elytra are as in the preceding species; 
but the elytral pubescence is denser, distinctly paler than on 
the prothorax (except the snowy basal spots), shorter and 
of uniform colour throughout. The glabrous space is also 
decidedly anchor-shaped, with its various parts rather nar¬ 
rower. It is also somewhat Irfrgor and wider, and slightly 
less convex. 


Ptinus cupreoniger, n.sp. 

Black with a distinct coppery gloss, appendages reddish. 
With dense brown clothing, variegated with white on the 
elytra, on which also there are rather long hairs or set®; 
under-surface with short, dense, brownish pubescence, 
becoming somewhat paler on sides. 

Avfentur decidedly long and rather thin. Prothorax 
almost as wide as long, sides strongly rounded, base slightly 
narrower than apex ; with very dense punctures, most of 
which are visible * before abrasion. Elytra ovate, strongly 
convex; with regular rows of somewhat angular and rather 
large punctures; interstices with sparse and minute punctures 
or none. Undersurface with rather larger punctures than 
usual. Length, 2J-2J mm. 

Hab.—Tasmania: Stanley, ten specimens from tussocks on 
summit of the "Nut” (A. M. Lea). 

Apparently allied to P. imulus , but the prothorax is dis¬ 
tinctly narrowed to the base, where there are also no patches 
of yellowish pubescence. The derm has a gloss somewhat as 
in P* adept*, but the two species have little else in common. 

There are four distinct fascicles on the prothorax; and, on 
abrasion , they are seen to be supported by feeble tubercular 
swellings. On the elytra, the pubescence is much sparser 
than on the prothorax; and a large transverse median space 
is, except for erect set®, almost or quite glabrous; towards 
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the base and again beyond the middle, there is some white 
pubescence that sometimes is distinctly fasciate in arrange¬ 
ment. 


Ptinus albohumerams, n.sp. 

Very dark chestnut-brown, appendages not much paler. 
Prothorax with dense chest nut-brown pubescence in four con¬ 
spicuous ridges; elytra with dense reddish pubescence, except 
for a white spot on each shoulder, scutellum also with white 
pubescence; elytra with rather long reddish erect setae: 
under-surface and legs with short dense greyish pubescence. 

Antenna* long and fairly stout. 7 *rotkorax about as wide 
as long, sides strongly rounded, base narrower than apex, 
with a glabrous median line, and a glabrous subbasal one; 
punctures normally concealed. Elytra rather elongate- 
ovate, moderately convex ; with regular rows of suboblong, 
partially concealed, punctures. Length, 3 mm. 

Hah. —N.S.W.: Glen Innes (A. M. Lea). 

The beautiful elytral pubescence is of a redder tone than 
in P. taulam; the shoulders are more strongly rounded, the 
white spots are less numerous on elytra, and absent from pro¬ 
thorax, the latter has a glabrous median line, etc. In shape, 
it is much like P. cgenut , but the clothing is denser and 
brighter, and on the prothorax (when viewed from behind) 
appears in four conspicuous lines, with the glabrous median 
line much narrower; the antennae are also somewhat shorter, 

Ptinus microscopicus, n.sp. 

Very pale castaneous, almost flavous. With somewhat 
golden and not very dense pubescence; elytra, in addition, 
with moderately long erect hairs or setae; base of prothorax 
with snowy clothing. Under-surface and legs with short, 
dense, white pubescence. 

■Antenna long and thin, Prothomx about as long, as wide, 
sides moderately rounded, base scarcely narrower than apex; 
as long, sides strongly rounded, base narrower than apex, 
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with dense, partially concealed punctures. Elytra ovate, 
moderately convex ; with regular rows of suboblong, partially 
concealed punctures. Length, 1-1^[ ram. 

Hah. —W. Australia: Swan River (A. M. Lea). 

Readily distinguished from all previously described Aus¬ 
tralian species, by its minute size. On one of the two speci¬ 
mens before me, the clothing on the elytra is feebly varie¬ 
gated. 

Ptinus albomaculatus Macl. 

Black, elytra with a purplish gloss. Clothed with short, 
stiff, erect, black setae; with conspicuous snowy spots on head, 
Hcutellum, and elytra; under-surface and legs with rather 
dense, but not uniform, white or whitish pubescence. 

Head densely and rugosely punctate. Antennae long and 
not very thin. Prothorax slightly longer than wide, at base 
and apex with rows of distinct punctures, the intervening 
space with rounded sides, convex; with dense and somewhat 
flattened granules. Elytra about twice as wide as prothorax, 
shoulders rounded, sides thence parallel to near apex; with 
rows of rather large, deep, suboblong punctures, and with a 
short scutellar row ; interstices impunctate. Length, 3f mm. 

Ilah. —Queensland: Townsville (H. J, Carter; from P. P 
Dodd). 

On the head, the snowy clothing forms a spot close to each 
eye, entirely clothes the scutellum, forms a spot behind the 
shoulder (common to the seventh and eighth interstices), and 
a transverse marking beyond the middle, on the third to sixth 
(inclusive) interstices. The specimens before me are marked 
“Believe ant-friends/' 

I had the description of this species drawn up as new; 
and, although the specimens do not quite agree with Mac- 
leay’s description of P. alhomaadatu #, I thought it advisable 
to ask Mr. Carter to compare one with the type of that 
species. This he did, and wrote that “their upper surfaces 
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were identical in every respect.” A fuller description, how¬ 
ever, should be useful to Coleopterists. 

Ptinus nivbonotatus, n.sp. 

Black, very shining, elytra with a alight purplish gloss. 
Clothed with moderately long, erect, blackish setae; head 
with a white spot close to each eye, scutellum with snowy 
clothing, each elytron with a rounded postmedian snowy spot, 
common to the third and fourth interstices, under-surface 
with whitish clothing, and somewhat similar clothing on legs. 

Head with partly concealed punctures; with a narrow 
median carina. Antenna; long and thin. Prothorax longer 
than wide, sides decreasing in width from apex to near base, 
and then increasing to base; base with one, the apex with 
two rows of distinct punctures, the intervening space smooth 
and impunctate. Elytra twice as wide as the narrowest part 
of prothorax, shoulders rounded, sides parallel to near apex; 
with rows of rather small but deep punctures, and with 
remnants of a scutellar row ; interstices impunctate. Length, 
2£ mm. 

Hah .—Darnley Island (H. Elgner). 

A small, shining species, with longer antennae than is usual 
amongst black-legged species. 

The Australian species of Ptinus known to mo may be tabulated 
as follows:— 

A. Elytra paraLei-eided, with shoulders lightly rounded. 

a. Appendages black or almost so. 

6. Elytra with pale clothing about suture and apex.adept Oil. 

&6. Elytra without pale olothing there. 

c, Postmedian markings rounded. mteonotatn*, n.sp. 

cc. Postmedian markings transverse... . alltomacnlatu* Maol. 

oa. Appendages more or less reddish. 

d. Clothiug nowhere black. . exulam Hr. 

dd. Clothing partly blackish. 

«. Elytra with a glabrous median space. mtditykiher, n.sp. 

*e. Elytra without such a space. emwefM Oh. 
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A A. Elytra ovate, not parallel- si deti 

B. Size very minute. micrmcopiru*, ii.ep, 

BB. 8ize ordinary. 

C. Elytra! markings confined to shoulders. 

/. Hrothoraoio clothing in four conspicuous ridges. . albohumerali* t n.Hp, 

ff. Pro thoracic clothing not in such ridges. .egenus Oil. 

CC. Eiytral markings not confined to shoulders. 

D. Prothorax with pale clothing along middle. attritu* Oil. 

DI). Prothorax without a pale median line. 

E. Prothorax without pale &a$al markings... . cnpreonigto\ u.sp. 
EE Prothorax with snowy basal markings. 

F. Elytra! pubescence variegated.p/oWoftw, n.sp. 

FF. Eiytral pubescence of uniform colour.ancAora/w, n.sp. 


Family BOSTRYCHID^. 

Xyi.ophocus BI8P1NOSU8 Macl.(£). 

X. phmyatula Macl.(2); X. Lmi Lesne(2). 

In examining some twigs of the cultivated fig, in Decem¬ 
ber, 1903, I saw numerous holes made by these insects. In 
most instances, the hole was made close to a bud, and went 
almost round the twig, just under the bark. In nearly every 
instance, two insects were in each drill; the one nearost the 
entrance and always with its tail blocking up the opening 
was a male; the other, which was always at the head of the 
drill, was a female. I never saw these positions reversed. 

The explanation seems to be that the males guard the 
entrance to the drill to prevent the females being devoured by 
Cleridai , or other insects, which devour so many small boring 
beetles. Frequently when examined, the male was found 
dead, but the female living; in other instances, both were 
found dead, so that it would appear that, even in death, the 
male protects the young brood. The synonymy is now first 
recorded. 

Rhizofertha dominxoa, Fabr. 

Ent, Syst. 1, 2, p. 359 ; Lesne, Ann. 8oc. Ent. Fr., 1897, 
p. 332; B. pieea Marsh; R, tufa Hope. 

This almost cosmopolitan species can now be recorded from 
Australia, as it has been sent to me from Cape York (H. 
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Elgnor) and New South Wales (Manilla and Wellington; 
W, W. Froggafl). Mr. Froggatt informs me that the Wel¬ 
lington specimens wore taken from wheat-grains. Monsieur 
Lesne (to whom 3 am indebted for the identification) records 
it as eating biscuits, etc. 

Family TENEBRIONID/E. 

TvfOfMILOMA, n.g. 

Head wide, sides dilated to in front of middle. Eyes 
absent. Mandibles short* acutely notched near apex. An- 
temne short, most of the joints strongly transverse. Palpi 
short. Prothorax subquadrate. SnUeflum minute. Ply fra 
parallel-sided to near apex ; opipleurae rather wide at the 
base. Metasternum moderately long, episterna moderately 
wide. Leys short and stout; tibiae bispinose at apex, the front 
pair strongly dentate externally. 

The species described below has a strong general appear¬ 
ance as of a small A chthosus, or as if belonging to Uloma or 
Ulomoides , but is readily distinguished from all of the Ulo- 
mides by the absence of eyes. In catalogues, it should be 
placed near Uloma, It is by far the largest blind species as 
yet recorded from Australia, and the only one from Queens¬ 
land, although it is practically certain that Bodwayia occurs 
there, and probably lllaphanus as well. 

Typhluloma inops, n.sp. (Plate xvii., fig. 9). 

Oblong-elliptic, subdepressed. Red dish-castaneous. Glab¬ 
rous, except for appendages. 

Head about once and one-half as wide as long; clypeal 
suture very feeble posteriorly; with numerous rather small 
but clearly defined punctures. Antennae inserted under the 
slightly overhanging sides; first joint rather short; second 
moderately, all the others strongly transverse; second to 
sixth slightly increasing in width at apex; seventh to ninth 
much more so; tenth slightly wider than ninth; eleventh 
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longer and slightly narrower than tenth, its apox semicircu¬ 
lar. Prothorax slightly wider than long, sides near apex 
gently diminishing in width to apex itself, which is 
gently incurved to middle, base truncate and hind angles 
almost rectangular; with clearly defined punctures of some¬ 
what irregular size, but none very large. Elytra with regular 
rows of rather large rouud punctures, in rather feeble strise, 
the interstices with sparse and minute punctures; epipleurae 
with dense and rather coarse punctures about baso, but much 
smaller and sparser elsewhere. Vnder-mvface with round and 
usually clearly defined punctures. Abdomen with first seg¬ 
ment longer than second, second longer than third, and 
slightly longer than fifth, third longer than fourth. Front 
tibia' wide, their external apical two-thirds with four strong 
teeth, middle pair slightly longer, not so wide and spinose on 
oxternal edge, hind pair spinose only at tip. Length, 4J mm. 

Hah .—Queensland; Little Mulgrave River (H. Hacker). 

The type was sent in spirits, with many other small beetles, 
a few of which were certainly from ants' nests, but many were 
not. Mr. Hacker when written to, could give me no informa¬ 
tion as to how he obtained it. 

CoRIFERA AdAMBI, n.Sp. 

Black, with a faint coppory gloss in places; tibise with a 
slight purplish gloss; antennal joints in parts diluted with 
red. 

Head densely granulate, and with a number of shallow 
irregular depressions. Prothorax, moderately transverse; with 
numerous small granules, and small, shallow, irregular de¬ 
pressions; margins wide, obliquely raised, and coarsely ser¬ 
rated or lobed. Scutellum curvilinearly triangular. Elytra 
feebly raised along suture and Bides; with small, dense, and 
somewhat irregularly distributed punctures; with numerous 
minute, subobsolete granules, and with numerous, small, 
shining granules of not uniform size, and becoming more 
numerous towards and on sides, which, in consequence, appear 
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irregularly serrated; flanks also with dense punctures, sub- 
obsolete minute granules and small shining ones. Under- 
mrfart in parts shining, in parts wrinkled, parts of sterna 
and of head granulated. Ley# rather long and thin. length, 
14 mm. 

Hah. Tasmania: Magnet (O. L. Adams). 

1 have received many curious inserts from Mr. Adams, but 
this is an exceptionally fine species. It was in perfect con¬ 
dition, when first received : but now (owing to postal vicissi¬ 
tudes) has all its appendages damaged. It is remarkably 
distinct from all previously described species. Each pro- 
thoracic margin is divided, as it were, into three lobes; the 
apical one is large and feebly divided into two ; the median 
one is slightly larger, *and more distinctly divided ; then there 
is a deep notch, and a smaller, simple lobe. The granulation 
of the elytra is also very distinctive. 

Family EROT\LLTD/E. 

Efiscaphula hehculeh, n.sp. "(Plato xvii., fig. 10). 

Black, shining; an irregular stripe on each side of pro¬ 
thorax, a spot on each shoulder, another between it and 
scutellum, and a subapical spot on each elytron, dull red. 
Apex of tibiae, and lower surface of three basal joints of tarsi, 
with dense reddish setae. 

Head witlt moderately distinct punctures behind eyes and 
on clypeus, elsewhere almost or quite impunctate. Prothorax 
about once and one-fourth as wide as long; each Bide of base 
with a narrow, oblique, distinct, impunctate impression. 
Elytra with distinct but small punctures in regular series ; 
interstices with sparse and still smaller punctures. A bdomen 
with distinct punctures along middle and at apex. Front 
tibiae with a subtriangular extension at the basal third. 
Length, 23 mm. 

Hah. —Queensland: Coen (C. French). 
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A single spocimen of this magnificent insect is before me. 
It differs from E. gigns (the largest species hitherto known) 
in being much larger, more parallel-sided, and with the pro- 
thoracic markings longitudinal instead of transverse; the 
marking on each side is constricted in the middle, and 
towards the apex becomes dilatod, and then subrounded; 
towards the base it is strongly bifurcated; the middle is 
occupied by a black angular patch which is strongly nar¬ 
rowed towards the apex and less strongly to the base; on 
each side of the base there is a black angular projection. The 
prothorax also is without the patch of large basal punctures 
on each side. The humeral markings are not connected as in 
E. gigas; and the subapical spot on each elytron is smaller 
and more rounded. The scutellum is also more transverse. 
The subtriangular extension of the front tibiae is probably 
sexual. In some lights, the antenna* and front legs appear to 
be feebly diluted with red. 

Eptsoaphula oiGAS^Macl. (Plate xvii., fig. 11). 

A sketch of‘the markings of this species is given for corn' 
parison with those of E. Hercules. 


EXPLANATION OF PLATE XVT1. 

Fig.l. — Palimholut mamillatu * Lea; him! leg. 

Fig.2.— Oollarerothorax tcnlpticep# Lea. 

Fig.3.“~(7. mdpHceps; side-view of head 
Fig.4.— ■ 0. Hcutpticep*', base of head, from behind. 
Fig.ft.—Eytus xnmgnicomia Lea, 

Fig. 6.— Chlorobapta tihiali* Lea. 

Fig.7. — HyltcceMi* fnscipmni* Lea. 

Fig.8.— ff. vigilant Loa; head and protlmrax. 

Fig 9. — Typhhdoma inop* Lea. 

Fig. 10. —Epitcaphula heiruh.t Lea, 

Fig.lI.—JBT. nr igas Mach; markings. 



479 


THE H MNL ATOZOA OF AUSTRALIAN KEPTILIA. 

No. ii.* 

By T. Harvey Johnston, M.A., D.Sc., and J. Burton 
Cleland, M.D., Ch.M. 

(From the Bureau of Microbiology , Sydney.) 

(Plates xiii.-xvi.) 

In the present paper we propose to deal with a number of 
parasites found by us in reptilian blood-smears, for th* 
greater number of which, we are indebted to the kindness of 
Dr. T. L. Bancroft, of Eidsvold, Burnett River, Queensland. 
Type-slides of those forms which we consider to be new to 
science, have been deposited in the Australian Museum, 
Sydney. 

In addition to the parasites described below, we have melf 
with Trypanosomes and Hsemogregarines in films taken from 
a skink-lisard, Lygosoma taniolatum White, by Dr. Bancroft 
(Burnett River district ; February, 1911). 

Our thanks are due to Djr. T. L. Bancroft and Dr. H. G. 
Chapman, for forwarding material; to Messrs. A. McCul¬ 
loch and D. Fry, of the Australian Museum, for identifying 
specimens for us; and to Mr. W. A, Birmingham, of this 
Bureau, who has drawn the figures in the accompanying 
plates from our original camera lucida drawings. 

Trypanosoma chblodina Johnson. 

(Plate xiii., figs, 1-14.) 

This haemoflagellate was described by Dr. A. E. Johnson 
(1907, p, 26), as occurring in the Murray River Tortoise, 
Chefodina longicollu. The species usually called the Murray 

* Continued from iktm Proceeding*, 1910, zxxv., pp.677*68/5. 
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Tortoise is Emydura niaajutirur, which is somewhat like C> 
longicolfis . The latter, however, is a widespread species in¬ 
habiting the whole of the Southern and South-East portions 
of Australia, as well as extending northwards into Queens¬ 
land, The account is very brief and unfigured, and, more¬ 
over, t]?e measurements appear to be incorrect. We have met 
with the same parasite in Emydura kr*fflii s in smears sent 
down from Queensland by Dr* Bancroft, who made the films 
from two animals, one captured at Petrie’s Creek (April, 
1910), and the other in the Burnett River recently (Janu. 
ary, 1911), as well as in a film from C . longicollis , also forwarded 
recently by him (Burnett River). 

A comparison of our forms with the account given of 1\ 
chelodina, showed us that the only difference w£s that of size. 
It was noticed that, in this account, though the parasites 
were said to l>e larger than the erythrocytes, yet the dimen¬ 
sions given were very much smaller. In order to satisfy our- 
■selves as to the correctness, Dr. H. G. Chapman kindly 
allowed us to compare our types with those present in a film 
sent to him by Dr. Johnson. In addition to the Trypanosome, 
the latter film contained haemogregarines, similar to the forms 
referred to by us elsewhere. 

Some figures from the Murray River Tortoise, as well as 
from Emydura krefftii, are given. The parasite possessed a 
fairly constant form, pleomorphism not being detected. The 
length (excluding the short flagellum) varied from 39-43 y 
*(14 y in the original account), and the flagellum was very 
short, being from 3-6 y long (2 y in the original). The 
breadth of the body of the flagellate, measuring in the region of 
the nucleus, excluding the undulating membrane, was from 
3-0-5 y (1*5 y in Johnson), while the undulating membrane 
varied from 1'5-3*3 y in width. The maximum breadth was 
thus from 5-8*5/x, The anterior end was long and narrow, 
ending acutely, and consequently the point of junction with 
the short flagellum was not always distinguishable. The 
main mass of the body was of a fairly uniform breadth, but 
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tapering rapidly at the posterior end. The protoplasm, ex* 
cept at the posterior end. where it was only slightly coloured, 
was stained a deep blue. It appeared to be homogeneous in 
most specimens, though a few large vacuoles were seen in 
others. Granules were sometimes seen in the clearer area at 
the posterior end. Lying in this region, was the kineto- 
nucleus, which is situated at about one-third of the distance 
between the end and the centre, the large rounded nucleus lying 
some little distance posteriorly from the centre. The undulat- 
ing membrane was a rather wide, lightly staining structure 
possessing a folded edge. 

The measurements of some typical forms are given below. 
Nos. i. to v. from Emydura krefftii (Queensland), and Noe. 
vi. and vii., from Chelodina longicollis (South Australia). 
The sixes are given in micromillimetres. 



i. 

U. 

iii. 

iv. 

V. 

v*i. j 

i .. 

vu. 

Posterior end to kinetonuoleus.... 

5 

7 

8 

6 

8 

7 

6*5 

Kinetonuoleus to edge of nucleus . 

12 

11 

10 

10 

n 

10 

10 

Length of nucleus. 1 

3*5 

3*5 

3*5 

3 

3*5 

45 

4 

Nucleus fco anterior end. 

20 , 

.21 

18*5 

20*5 

20 

21*5 

20 

Free flagellum. 

6 

— 

3 

8 

—. 

3 5 

3*5 

Total length (including flagellum)... 

48-5 

425 

43 

42*5 

425 

46*5 

44 

Total length (excluding flagellum)... 

40*5 

42*5 

40 

39*5 

425 

43 

40*5 

-Greatest width... 

6*5 

6*5 

5 

6*5 

6 

8 

8*5 

Breadth of “body" opposite nucleus 

4*5 

4 

3 

4 

35 

5*5 

5 

Breadth of undulating membrane.... 

2 

2 5 

2 

2*5 

2*5 

2*5 

35 


H^mocvstidiuic chelodinac, from Emydura krefftii Gray. 
i (Plate xiii. t figs. 15-21.) 

Dr. Bancroft kindly sent to us two blood-films taken during 
.April, 1910, from the freshwater-tortoise, E my dura krefftii 
Gray, one taken at Enoggera, and the other at Petrie's Creek, 
♦Queensland. An examination showed that the tortoise from 
the latter locality was parasitised by bsematoxoa. We were 
surprised at finding that the animal's blood harboured no 
less than three quite different parasites, namely, a Trypano- 
some (T, chelodina), a Hasmogregarine (//. elelandi ), and a 
Haemocystidium (Johnston and Clelaud, 1910, p. 679). Wo 
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have identified the last-mentioned as being specifically iden¬ 
tical with H. chelodina, already described by ns (1909, p. 
97) from another tortoise, Chelodina longicollis Shaw, from 
the Sydney district. We have also seen a few parasites be¬ 
longing to this species in a Western Australian representative,, 
Chelodina oUonga , taken near Perth, 

The parasites varied in size from 6*5 x 5*5 ft to 12*5 x 10 p, 
the average size being about 11 x 8 /a. A few forms were 
practically circular in outline, but most of them were ellipti¬ 
cal or of a distorted reniform shape. In all cases observed, 
the position occupied was between the nucleus and one end 
of the cell. There were two types of the hsematozoon present. 
Some of the organisms when stained with Giemsa, were 
coloured a uniform and fairly deep blue. In these parasites, 
no nucleus was recognisable. Others were very lightly stained,, 
and, in these, a more or less definite and rounded, large 
purplish nucleus was seen lying centrally. These cells pos¬ 
sessed rather larger melanin-granules than the more deeply 
staining forms. Two vacuoles were usually present, but their 
position was variable. The melanin-granules were relatively 
thick and abundant. More usually they were mainly aggre¬ 
gated near the mid-region, but a number were peripherally 
situated. In some cases, the arrangement was quite irregu¬ 
lar, the individual grains remaining isolated. The host-cell 
was not in any way distorted, nor was its nucleus displaced. 

H^emogregarina clelandi Jnstn. 

(Plate xiv., figs. 1-25). 

This haematozoon was originally described (Johnston, 1909,. 
p. 407) from the West Australian tortoise, Chelodina oblonya. 
We have since found it in Emydura krejflii and Chelodina longi- 
collis. Films were forwarded to us in April, 1910, by Pr. T. L. 
Bancroft, who took the smears from two of the former species,, 
one at Petrie’s Creek, and the other at Enoggera, Queens¬ 
land, The specimen from Petrie’s Creek showed, as already 
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mentioned ,the presence of three different types of h&matozoa, 
including the above hseroogregarine, > The other film was 
negative. Filins taken from the same species in September 
and in October, 1910, in the Burnett Biver, by Dr. Bancroft, 
were forwarded to ua ; and, on examination, the former was 
found to contain Trypanosoma chelodina , as well as the above 
hsemogregarine, whereas in those of the latter date, only a 
few hsemosporidia were detected. The same parasite was 
found in films taken from a long-necked tortoise, Chelodina 
lonyicollis , by the same gentleman (Burnett Biver), We have 
also recognised as belonging to the same species, the hsemo- 
gregarines present in films taken from this tortoise by Dr. 
Angas Johnson (Murray Biver, South Australia). The latter 
films also contained the trypanosome described by him (1907, 
p. 26) as Trypanosoma chelodina y and were forwarded to Dr. 
H. G. Chapman, who kindly allowed us to compare our try 
panosomes with those present on this slide. 

The hcemogregarines were variable in size, those from the 
Chelodina lonyicollis from Queensland being small, averaging 
about 10 x 5*3 /a, The longest ftfhns detected, were found 
in the same species from the Murray Biver, some reaching 
17/4 in length x Spin breadth. The broadest parasite seen 
by us, was found in Chelodina oblonga y and measured 16*5 /a 
in length by 7*8 ft in breadth. The smallest and youngest 
form noticed, was only 5 /a long and under 1 p in maximum 
breadth. It was club-like, one end being narrow and tapering, 
the other broad and rounded. It was seen in Chelodina longi 
collii , 

The general form of the haemogregarine was elliptical or 
reniform, possessing a fairly regular outline. In such cases, 
the ends*were alike, though the nucleus usually approximated 
towards one extremity, the posterior. In a few parasites, a 
well-marked "tail” was present, lying bent round so as to be 
parallel to the main part of the "body.” 

The protoplasm became stained a pale blue on using 
Giemas’s stain, there being au appearance of vacuolation in 
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gome of the specimens, The nucleus was very varied in form 
and position. In young members, it appeared as a dense, 
deeply staining mass lying medially. In others, the chro¬ 
matic material was more or less irregularly aggregated near 
the middle, but usually just behind it. Sometimes the form 
was distinctly bandlike, while frequently the chromatin was 
dispersed peripherally, no nuclear substance being detocted 
in the hind-region of the pafasite. A horseshoe-shaped nuc¬ 
leus was not uncommon. In all except quite young forms, a 
distinct capsule was present. It usually invested the haemo- 
gregarine very closely, but occasionally there was a moderate 
interval between them. 

The parasite occupied various situations in the host-cell, 
but, in nearly all cases, its general position'was parallel to 
the longitudinal axis of the erythrocyte, the host-nucleus 
lying between the end of the parasite and the end of the 
cell. Sometimes the host-nucleus lay between the parasite 
and the side of the cell. Occasionally the haemogregarine was 
situated transversely in the red blood-cell. In regard to the 
effect on the red corpuscle, in addition to the nuclear dis¬ 
placement just referred to, which usually takes place, there is 
generally a slight increase in the size of the host-cell. How¬ 
ever, the influence of the parasite does not seem to be con¬ 
siderable, when compared with what may happen in the case 
of certain other reptilian haunogregarines, 

A typical slido containing Hamogregarina clelandi and 
Trypanosoma cktlodxna from Emydura krefftii % has been 
deposited in the Australian Museum, Sydney. 

Hjxmogrbgarina tiliquac, n.sp. 

(Plate xv., figs. 6-15.) 

In a specimen of Tiliqua seine oides, obtained near Sydney, 
in October, 1910, hajmogregarines were fairly numerous in 
the red cells. The adult parasites exhibited the usual biemo- 
gregarine form with one end broad, narrowing thence to- 
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wards the other end, and then bending around sharply to 
form a narrowed tail bent in upon th5 body. The surround¬ 
ing capsule was easily recognisable in some forms. The 
affected red cells were slightly distorted, and their nuclei 
pushed to one side and elongated, The longest parasite waa 
205 fjt x 3*5 to 1*7 The length varied from 13-20*5 p, 
the breadth in the widest portion of the organisms being 
about 4 p. The staining of the body was a more or less deep 
blue, and, by Giemsa’s stain, the chromatin presented dif¬ 
ferent appearances in different specimens. In one, for 
instance, the body, as far as the bend, was occupied by broad, 
reticulated, chromatin-like bands surrounded at the peri¬ 
phery of the animal by the blue protoplasm. In another speci¬ 
men, the chromatin staining appeared as masses of purplish 
granules on a deep blue base, one mass occupying the broad 
end, another in the centre, and a few granules the bend. 

In addition to these adult stages of the parasite, numerous 
early forms were seen, which were more or less spherical, 
and varied in size from 4-7 x 4-5 p. These bodies occupied 
various positions in the host-cell, sometimes being between 
the nucleus and the side of the cell, sometimes just at or 
beyond one end of the host-nucleus, sometimes right on on© 
end of the host-cell and pushing the nucleus to the other end. 
Jn one cell, two of these bodies were seen, spherical in shape, 
of about 3*5 fi diameter, and occupying positions at opposite 
ends of the host-nucleus. In the earlier stages, these bodies 
may appear as a deep purple ring, with a clear centre, con¬ 
taining some minute purple specks, or they may be evenly 
stained (a deep blue), or they may appear as a deep blue, 
peripheral, thick ring with a pale blue interior containing 
minute purple specks. In one film, a number of free, slightly 
curved forms were detected. These were 9 /i in length, and 
about 2/< in breadth, possessing a blunt anterior end, the 
body generally tapering posteriorly for a little distance, and 
then becoming rapidly narrowed to end in a thin tail. 
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H^hogregarina (Karyolysus) bancrofti, n.sp. 

(Plate xv., figs. 16-24.) 

Dr. Bancroft forwarded some blood-smears from two snakes, 
Paeudechw mortonensis I)e Vis, and P. auairaU# Gray, killed in 
the Burnett River district in January and March respectively. 
These, on examination, were seen to be parasitised by ft httmiogre. 
garine, which differs considerably from those previously seen by 
us. We have accordingly described it as a new form, associating 
with it the name of Dr. Bancroft, who has rendered ua such 
generous assistance in regard to material 

The parasite resembles //. megalocyttis (Gilruth, Sweet, 
and Dodd, 1910, p.234), from Python varieyatu*, in its effect 
on the host-cell. There is very marked increase in the size 
of the latter, its protoplasm becoming very thin and dehaemo- 
globinised. Not infrequently, the cell-outlines become so 
faint as to be unrecognisable. Sometimes the stroma (or por¬ 
tion of it) of the host-cell remains surrounding the parasite 
and the host-nucleus, the latter being only slightly displaced 
laterally. Normal cells are from 15-19/t in length x 10-11 y, 
in breadth, whilst'infected cells may reach 31*5 x 17*5 /a. The 
parasite lies at about the middle of the erythrocyte, with its 
concavity partly surrounding the host-nucleus, which does 
not seem to be detrimentally affected, though the stroma 
becomes profoundly altered. The amount of alteration is not 
dependent on the size of the haematozoon contained within 
the cell. No definite capsule enclosing the parasite was recog¬ 
nised, except in one case, where it was seen to invest the 
organism very closely. 

The haemogregarines are relatively small, measuring from 
10-17 p long, by about 3 /a broad, and of a fairly regular 
form and even breadth, as will be seen from the figures. A 
few broader forms were seen, these measuring about 5 /* 
in width. The ends were usually similar. The nucleus was 
sometimes near one end, at other times it was centrally situ¬ 
ated. The protoplasm of the parasite was very faintly 
stained, and, at times, large vacuoles were seen. 
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The parasite in question is seen to be markedly different 
from II, pstudechis from the allied species of snake, Pseudechi# 
porphyriacus. 

HiEMOGREGARiNA (Karyolysus) hinulijE Jnstn. *fc del. 

This protozoon has again been detected in Lygosoma ( Hinu - 
lia) quoyi, the lizard being found in the Sydney district. 

H^moghboahika (Karyolysus) pskudbcmis Jnstn. 

(Plate xv., figs. 1-5.) 

A black snake, Pstudechis porphyriacus , killed on Milson 
Island, in the Hawkesbury River, was found to be parasitised 
by the above-named haemafcozoon. Most of the forms detected 
were longer and thinner than those previously figured(John- 
ston, 1909, p. 406), 

HIEMOGREGARINA SHATTOCKI Samb, k Selig. 

Films taken from a carpet-snake, Python variegatus, in 
October, 1910, and from another, in February, 1911, by Dr. 
T. L. Bancroft, who captured these animals on the Burnett 
, River, showed the presence of haemogregarines belonging to 
the above-named species (Johnston, 1909, p. 402). Another 
h»mato»oon, II, (Karyolysus) megalocystis, has recently been 
described from this host in Victoria (Gilruth, Sweet, and 
Dodd, 1910, p. 683). 

H*n*OGR®OA*iNA varanicola Jnstn. A Clel. 

(Plate xvi., figs. 11-20). 

We have seen this parasite in films taken from three speci¬ 
mens of Varanus partus by Dr. T. L. Bancroft, in October, 
November, and December, 1910, in the Burnett River dis¬ 
trict'. The characters of the hsemogregarine were similar to 
those already described by us (1910, p. 683; Gilruth; 1910, 
p. 36), A goodly number of haemogregarines have been 
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observed in different species of Varanus, from various parts 
of Africa, and from India (Simond, 1901; Laveran, 1905; 
Nicolle and Comte, 1906; Bouet, 1909; Laveran and Petit, 
1909; Franca, 1910, p, 203). 

ILemogregakina (Karyolysus) gouldii, n.sp. 

(Plate xvi* figs. 1*10.) 

The haemogregarines present in films taken from two speci¬ 
mens of Varanus gouldii by Dr. Bancroft (Burnett River, 
October, 1910; March, 1911), appear to us to differ from 
those found in Varanus varius in the same district, and at 
the same time of the year. The parasite has, a more detri¬ 
mental effect on the host-cell than H, varanicola appears to 
have. In practically all cases, the nucleus of the infected 
erythrocyte was seen to be considerably elongated, the haemik- 
tozoon, as a rule, either lying close beside it or else overlying 
it. Sometimes a certain amount of dehaemoglobinisation and 
generally more or less elongation of the host-cell occurred. Inf 
greatly distorted' erythrocytes, little or no hemoglobin re¬ 
mained, the host-protoplasm being very thin. A capsule, 
when recognised, was seen to surround the parasite very 
closely. 

Most of the haemogregarines were rather thin, elongate 
bodies (about 20 x 2*5 fi) investing the host-nucleus some¬ 
what as a Halteridium does. In these forms, the nucleus 
was dense and deeply staining; and, in addition t there was 
usually an abundance of small chromatic granules dispersed 
throughout the protoplasm. A second type of organism was 
also present, the body being broader and more plump(10*8-17/x 
long, x 5*7 /* broad), and the nuclear matter rather more 
dispersed and less deeply staining. Besides, the protoplasm 
stained very lightly, being vacuolate. Chromatic specks were 
usually not so abundant, and frequently were absent. These 
two types may represent the sexual forms referred to by 
Browasek (1907, p. 32). 
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Miobofilahia sp. 

(Plate xvi., fig. 21)\ 

Filarial embryos were found in blood-films from a water- 
lizard, Physiynathm hswurii , kindly forwarded to us by Dr. T. 
L. Bancroft, who ruptured it in the Burnett River, Queensland, 
in December, 1910, The adults were not looked for, as the 
presence of the microfilaria* was not suspected. 

The general appearance of the embryos is as follows: —the 
anterior four-fifths of the body is of a uniform breadth, the 
remainder tapering gradually, to end rather abruptly in a 
rounded extremity. The anterior end is broad and rounded. 
No definite transverse striation could be detected on the very 
delicate cuticle, A sheath is present. The main mass of 
cells stain vary deeply with Giemsa, a few small, scattered 
masses occurring close to the anterior end. The various 
“spots” or “breaks’* are situated at intervals; the first, the 
nerve-ring, lying near the junction of the anterior two-fifths 
with the posterior three-fifths; the socond, the excretory 
vesicle, lying midway between the" nerve-ring and the pos¬ 
terior extremity; and the third, the “anal spot/’ appearing 
as a broad zone a little distance in front of the tail. The 
first and second spots may be situated further back, and the 
third may be rather long, with a few isolated cell-masses in 
the middle of it. Behind the anal region, the cell-mass 
extends backwards to the end of the worm. The embryos are 
about 4*5 ft broad, and from 118-143 ft long. 

Very few filariae appear to have been recorded from the 
blood of lizards, no record of their having been found previ¬ 
ously in Australian lacertilians, being known to us. In 1904, 
Castellam and Willey (1904, p. 79) referred to a filaria 
(which they called F . man sow) from a Ceylonese lizard, 
Mabuia mrinata Sehn. As this name was preoccupied by 
Cobbold in 1880, Linstow (1908, p. 172) renamed it F. tuber - 
am, giving a short account of the adult, which was found in 
the peritoneum. He merely mentioned that the lame 



490 


THE HiEMATOZOA <>F AUSTRALIAN fcKPTIUA, II*, 


occurred in the blood. Rodham (1906, p # , 545) found embryos 
in the blood of an African lizard, Agama colonorum , the 
adults occurring in the subcuticular tissues. Only the larvae 
were described, the name F. agama? being used, Wenyon 
(1908, p. 165) referred to finding microfilariae in the same 
species from the Soudan, Lei per (1908, p. 191) adding a few 
details. Prow&zek (1907, p. 35 )f in a footnote to a paper 
on a Hroinogregarine from a gecko, Platydactyln* guttatus 
Cuv., from Batavia, mentioned that, in addition to the 
hsemoprotozoon, he had found nematode larvae in the blood, 
the adults being found encapsuled in the peritoneum, in the 
liver, and under the skin. These larvae were said to be 
similar to those found by Rodhain. 
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' EXPLANATION OF PLATES XUI.-XVX 

\ 

Plate xiii. 

Figs. 1-10.— Trypanosoma rkelodina from Bnyydura fcretftii . 

Figs. 1112 — I'rypanoHoma. rhdwliwx from Ghdodina longicotti*{ Queensland), 
Figs. 13-14 ,—Trypanosoma chdodina from Chdodina iongicollU (South Aus¬ 
tralia). 

Figs. 15-20,— Fhrmocystidiuin chelodituv from Einydura krr.jfUi. 

Fig.21 .—Htvmocystidium ckdadhve from Chtlodina oblonga, 

Plate xiv. 

Fig. 1.—Normal erythrocyte of Gkefodina lotnjicolli*. 

Figs.2-6. — Hivmogrtiyarina cfrdandi from G. (ongirollis (Queensland). 

Figs.7*9.— H<rrnogre,garina rldandi from Q. longicollis (South Australia). 
Figs. 10-13. — Hwmogreyiirlna cUUtndi from 0. oblonga (West Australia), 
Fig. 14. * Normal erythrocyte of C. oblonga. 

Figs. 15-25. — //. cfdandi in blood-cells of Emydnra krtjflii. 

Plate xv. 

Fig. !.—Normal erythrocyte of Psmdtchis porphyriarus. 

Figs. 2-5. - H^moyregarihu pneudechi*. 

Figs. 6, 8-15. —H. tiliquit' from Tilujua seincoidts. 

Fig 7.--Normal erythrocyte of T. scincoidt*. 

Figs. 16-17.—Normal erythrocytes of Pmldtchis australis. 

Figs. 18-24.— H. bancrojti from Pseudechi* australis, 

, Plate xvi. 

Fig. 1.—Normal erythrocyte of Varanu# gouldii. 
TigH.VAO'—'Hatmogregarina gouldii from V. gouldii. 

Fig.ll.—Normal erythrocyte of V . varius. 

Figs. 12-20.— H. varankola from V. variu*. 

Fig.2l, — Mierofitaria from Physignathus Itsne.nrii. 

Fig.22. -“Normal < rythrocyte of P, hmtwrii. 

(AD the above figures have been drawn, using the same magnification.) 
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CONTRIBUTIONS TO OUR KNOWLEDGE OF SOIL 
FERTILITY. 


\\.Thr Determination of Rkizohla in the. Soil. 

By R. Gukig-Shith, IhSo., Maclkay BAOTEiuouKiiHT to thk 

Hocibtt. 

It has been recognised by bacteriologists that the actual number 
of bacteria in any particular soil is no criterion of, tlie fertility, 
for the kinds of bacteria that are included in the total number 
may bo of little use in bringing about the multifarious changes 
that go to determine the value of the soil, The bacteria that 
bring about the comparatively rapid transformation of the con¬ 
stituents,or which have some specific activity, are alone of imme¬ 
diate importance; and, as it is these only which determine the 
economic bacterial potential, the number of the others is of little 
or no interest. 

Selective methods of ascertaining the extent of these kinds 
are, therefore, important, and various methods have \mm devised 
with tins object in view. These take into account the physio¬ 
logical activity, and are really chemical tests, inasmuch as the 
soil is seeded into solutions of various forms of saline and organic 
substances, and the chemical changes determined. By using 
graduated dilutions of soil suspension, one obtains a point where 
no change occurs, and this marks the limit of the presence of 
certain active organisms. Such is the- method of Hiltner and 
Htermer. There are certain objections to this method, the chief 
of which is that, under the unnatural conditions which obtain, 
the active bacteria may possibly bo suppressed by inactive forms. 

At the present time, the micro-organism to which the chief 
r6Ie of the non-symbiotic fixation of nitrogen in the soil is ascribed, 
is Azotobaetw chroococcum, discovered by Beijerinck in 1901. It 



1*Y li. fJRElO-SMITH. 


493 


is known that other soihbacteria have also the power, and pos¬ 
sibly chief anion# those is Rhizohinm hujvminosarum^ which, as I 
have shown, 4 ought t£) find in soil a medium well adapted to its 
growth and activities. Tt is also known that, in artificial culture, 
it may tie very little less active than Azotobac&r in its charac¬ 
teristic power, t 

1 am not aware that any definite experiments have been made 
to determine the actual numbers of Azotobarter or of Rhizobium 
in soil, beyond those of Lohnis; and it appears that tins is an 
important matter, because the chief r6le can only be credited to 
Azntobactf t, if it is found that this organism is at least half as 
numerous as Rhizohium. Lohnis| found but a small number of 
nitrogen-fixing rnicrolies in a gram of soil, and it may be on this 
account that so little attention has been given to the possibility 
of organisms other than Azotohacter Ikm ng chiefly responsible for 
the fixation that occurs in soil. 

Tf it mu be shown that there are as many us two millions and 
a half of nitrogen-fixing Imctoria other than Azotobanter in a gram 
of soil, our id ms with regard to the active agent must undergo a 
complete change. This is what 3 have found in certain soils. 

The research originated in the desire to obtain a selective 
medium for demonstrating the number of Azotvhaohr in soil, hut 
it immediately became apparent that the most numerous nitrogen- 
gatherer was Rhizohium. Indeed, in all the work with agar-media 
herein described, Azotobacter was only twice found. I am aware 
that the enumeration of Rhizohia in soil will, if the method be 
speedy anti convenient, only give another factor, although an 
important one, in arriving at the value of a soil. 

Bearing in mind this selective media used in other domains of 
bacteriology for isolating certain species, I tried various nutrients 
in combination, and found the best to ho a medium containing 
levulose, asparagin, and citrate. To improve this, I tried some 


* These Proceedings, 1906, pp.283, 286, 
flbid. 1906, pp.eOS, 618. 

tUhnie, Cwtralbl. t. B*kt, 2to Abfc. xii.(1904), 469. 
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40 stains in conjunction with the aga r~ medium, but while, at first, 
tin* most promising appeared to methyl-violet-, crystal-violet, and 
malachite green, which are used for suppressing acid forming 
bacteria such as Hoc, rWi, later work showed that the stains were 
of little a<lvantage*. 

The first four experiments whicji I give, were made with a 
medium containing a trace of crystal-violet, but a test-plate in 
Ivxpt. iv. showed that the addition was absolutely unnecessary, 
and, in the later experiments, it was not used. The medium in 
its final form was as follows: — 

b«vuloa«... 2 gtm. \ 

A a par agin. 0*06 grtn. 

Sodium citrate. 0*1 grm. 

PoiasKium citrate. 01 grm. 

Agar.,,....... . 2 grin. 

Tap-water.... 100 c.c. 

The medium allows a free development of fthizobium, and 
hinders the great majority of the other bacteria and moulds.. So 
much is this the case that, in some instances, plates have liecn 
obtained with over 50% of the colonies consisting of Rhizobvivm . 
Generally a huge bacterium of the mbtilu- type is present on the 
plates; but the colonies of this grow to a much larger si/e, and 
can l>e readily differentiated by observing the edge with a low 
magnification. The small or punctiform white, somewhat stiff, 
gununy colonies of Rhizobinm have a finely granular structure, 
smooth edge, and brown colour under a magnification of 100. 
Films show cells of varying size according to the colony, and 
generally have the irregular outline ami structure suggesting a 
sausage-skin stuffed more or less with marbles; and although the 
y arid Y forms were rare, the exclamation mark(!), the irregularly 
divided rod, and the club-shaped forms were quite numerous. 
The speed of identification fian be accelerated by preparing a 
series of twelve films upon a single 3xt inch slide which lias been 
flamed to expel traces of grease* 
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In many cases, the bacteria are seen lying in patches suggest¬ 
ing zooghcafilms, and the bulk of the cells stain faintly with 
aqueous gentian-violet, a few staining deeply. This is rather 
characteristic, and, in eases of doubt, aids the positive diagnosis 
which, however, requires confirmation by growing the bacteria as 
giant colonies on plates of nutrient agar, and agar with a plant- 
extract, r.r/., beans as a basis. One can generally plant about 2-1 
of such colonies upon a single agar plate, tin under-side of which 
has been divided arid numbered with a grease-pencil. In pre¬ 
paring the plates, suspensions of the bacteria are obtained by 
shaking quantities of the soil, varying with the suspected Hkizo - 
6urn-content, with 500 e.e. of sterile tap-water for half an hour : 
from these, dilutions are made. Of each of these dilutions, one- 
fortieth e.e. is measured in a capillary pipette, and blown upon 
the agar-plates, smeared, dried at 37* for an hour, inverted, and 
incubated at 22 for 5-7 days. 

The preliminary experiments were made with a rich, and a poor 
Hawkeshury soil, and also a sandy garden (Sydney) soil. In 
t hese, the numbers of Rkizohia were 600,000, 24,000, and 350,000 
respectively, in a gram of air-dried soil. The result of the pre¬ 
liminary experiment was ho satisfactory, that I obtained five soils 
of known history from the Hawkesbury Agricultural College 
through the kindness of the Principal, Mr. H. W\ Potts, and 
employed them in the investigations. hi Expt. i., the medium, 
which originally had an acidity of + 1, was reduced to 4-0*4, by 
the addition of three drops of normal soda per lOo.c. In Expt.ii., 
the influence of the reaction was tested, largely with the idea of 
duplicating the tests; and the results showed that the miction 
was of importance, and was worthy of investigation. 


KxrKRIMKNT i. 



Rhizobvt in 1 grm. of <lry soil. 

No.l. 

1.946.000 

Nr,. 2. 

123 000 

No. a 

J 62,000 

No.4. 

I 0 

No.ft, 

1.515 000 
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Kxpkjumrnt ii. 


Quad Lit, y of air* flh izohium- 
dricd soil added to colonies 
500 o.c, theti2c.«. on plates, 
to 98 c c. 


No. I 5 grm. 9-5*3.# 

No.2 25 grin. ) -2-1 

No.3 50 grm. 7 5-2 

No.4 i25 grm. 0-0 0 

No.5 5 grm. , 4 3 1 


j Hkizobia in 1 grin, of dry soil, 
j Reaction* 

j ^ 0-2 ! 0-2 j -08 


I 

1,870,000 ! 1,040,000 620,000 

+41,000 i 82,000 41,000 

140,000 I 101,000 40,000 

o! o o 

812,00* > 690,000 230,000 


t Also AzotobacMr, 1 colony « 41,000 per grain. 

* The reaction of the medium as prepared was such that lOc.c. had an 
acidity 4- 1 of Fuller's scale, *.c., 100 c.o contained the equivalent of I c c. 
of N/l acid. The capillary pipette, which was used for neutralising or 
atfgmenting the acidity, was of such calibre that 50 dropsy 1 o.c. The 
addition of 1 drop of N/l carbonate of soda to lOc.c. of medium changed 
the reaction from I 1 to 4 0*8. 


ExrKKiMKNT iii, 


. , . I Hkizolria in 1 grm. of dry soil. 

tihizobium- j--—*—— — —- —- 

colonies , j Reaction of medium. 



! on plates. j 

i. _ 5 

j ! 

4 0 

4- 0*4 

+ 08 ! 

4 1 “2 

No.l 

] i—10—13—0 i 

298,000 

2,080,000 

2,704,000 : 

0 

No.2 

0-1-4 1 

0 

41,000 

164,000 : 


No. 3 

0-6—8 i 

0 

126,090 

162,000 


No. 4 

0-0-0 i 

0 

1 0 

0 

— 

No. 5 

0-6—8—0 | 

1 

o ; 

| 1,015,000 

1,624,000 ; 

0 


KxrKRIMKNT iv. 



Hhizobia in 1 grm. of dry soil. 

Reaction of medium 

i 

With addition of soda 

Without soda 


4*0*6 

| +0-8 

+ 1 

No. 1. 

2,288,000 

2,704,000 

0 

No. 2. 

206,000 

41,000 

0 

No. 3/. 

485,000 

424,000 

0 

No. 5. 

913,000 

1,0)5,000 

0 

No.l(no violet)... 

3,744,000 

- 3,036,000 

0 
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In Expt. iv., tests were made in which the* natural acidity of 
4* 1 was augmented by the addition of phosphoric acid in quantity 
to prod uni* acidities <(f from + 1*2 to +2*4, but rio colonies were 
obtained. From the consideration of Expts. iii. and iv., it is 
evident f hat, unless carbonate of soda is added, there is no growth, 
and that the addition of even one- drop causes the medium to Ik* 
exceedingly favourable to the growth of Rhizobia. 

The higher numbers obtained in the absence of methyl violet 
in Expt. iv., led to a set being tested without it. The result 
showed that its addition was unnecessary, and it was not used 
again. 

ExriCKIMICNT v. 

j Rhizobia in I gnu. of dry soil. 

| Reaction = {0 6. 


Soil t. 

2,288,000 

Soil 2.; 

227,000 

Soil 3. 

202,000 

Soil 5. 

812,000 


u\ series of plates with increasing Amounts of normal phosphoric 
acid and of carbonate of soda was prepared, and smeared with 
suspensions of soil No.l. The plates containing the acid were 
sterile, and are not recorded. 


Expkkimknt vi. 



Colonies on the plates. 

Drops of N/l 


Rhizobia 
in 1 grm. 
dry soil. 

_ . 

No. 


4 


suda( ~ 1/60 o c.) 

Reaction, 

Moulds. 

Total 

bacteria. 

Rhizobia , 

added to 10 e.c. 
medium. 

1 

6 

6 

0 

0 

+ 00 

0 

2 

6 

6 

3 

l 

4 0*4 

l,*248,000 

3 , 

7 

24 

13 

2 ! 

4-0*2 

6,408,000 

4 ; 

4 

16 

11 

3 

0 

4,626,000 

6 i 

4 

16 

6 

4 ; 

-0*2 

2,496,000 

6 1 

2 

18 

13 1 

6 ! 

- 0*4 

6,408,000 

7 ! 

2 ; 

17 

10 

8 S 

-1*0 

4,160,000 

8 ! 

i 

7 : 

6 1 

11 

- 1 *6 

•2,496,000 

9 i 

2 

0 | 

o I 

16 ! 

“2*4 

0 


I 
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No. 5 of the series is apparently accidentally low, and an 
allowance should l>e made for it Variations in the reaction of 
the medium do not appear to have much influence upon the 
growth of Ithizobial forms, so long as the small quantity of soda 
is added jit Hi before the platen are poured. The addition of the 
soda to the bulk of tins medium in its preparation, has no influence 
in assisting the growth of the bacteria. This curious time-effect 
is seen when Expt. iv. is compared with Expt. vi. 

Thk Influence of Carbonatk ok Soda. 



Ilrops of N/I soda added 

Final i 

I Hhizobia 


to J 0 c. c. 

| Reaction. 

per gram 
of noil. 

! 

Kxpt. iv. 

None 

1 +10 

0 

One when pouring plate 

f 0-8 

2,704,000 

Expt. vi. 

Three when pouring plale 
Two when preparing 

| +04 

2,238,000 

medium 

too 

0 


One when pouring plate j 

! +0*4 

J ,248,000 


Two when pouring plate 

1 +02 

5,408,000 


When the soda is added to the molten agar just before pouring 
the plates, the medium becomes so selective as to be almost 
specific. On the plates of Expt. vi M which is typical of the 
previous experiments, the Rhizobial colonies constituted from 
33 % to 88 % of the bacterial colonies. 

Experiment vi. was repeated with the following results:— 


Experiment vii. 


Drop* of »oda added 


Rhizolria. 

to l6c.c. of medium. 

Reaction, 

On plate. 

in 1 grm. dry soil. 

0 

+06 

0 

0 

1 

+ 04 

3 

1,248,000 

2 

+ 0-2 

4 

1,664,000 

3 

0 

4 

1,664,000 

4 

-02 

3 

1,248,000 

3 

-0*4 

7 

2,912,000 

0 

-06 

4 

1,664,000 

7 

- 0*8 

2 

616,000 

8 

-1*0 

e 

2,496,000 
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It is evident that a considerable Mtriation may occur in the 
teats, and the only method of arriving at a satisfactory conclusion 
with regard to the optimum number of drops of soda to add, 
would be to average several experiments conducted with this 
object in view. 

When this is done with Kxpts. vi. and vii., it is found that the 
highest figures are obtained when front three to five drops (each 
-l/50e.c.)of normal soda an* added to lOc.e. of molten agar- 
medium just before pouring the plates. 


Kxpkkimknt viii. 


Drop* of 
«<>da 
added. 

1 

1 

Reaction. 

Coioniee on the plaint* j 

Moulil*. ; ; " WsoWa - 

Khizofnu 
in 1 grm. 
dry ho* I. 

0 

■10 6 

12 

3 

2 i 

832,000 


* f 

6 

6 

*> 

832,000 

1 

+ 0 4 

1 

18 

13 

! 5,408, 000 

*» 

>« 

4 

6 

ft 

\ 2,080,000 

8 

0 

4 

! 8 

3 

j 1,248,000 

M 1 

„ 

3 

6 

4 

! 1,664,000 

ft I 

-0-4 

i 0 

hl 

5 

| 2,080,000 


> f 

2 

4 

3 

1 1,248,000 

7 

-U-K 

o 

4 

1 0 

1 0 


t1 i 

3 

i 4 

! o 

1 832,000 

tt 

-1 ’2 ! 

n 

! o 

d 

| «» 

o J 


4 

i 2 

0 

0 


- . 

_... 

i 

* . ........ 



These duplicates are portions of one suspension, and were 
abstracted at the same time. The divergence between them 
shows why the results of the previous tests have been so varied* 
A uniform suspension is apparently very difficult to obtain. The 
difference in the duplicates of (1) is an exceptional case, but as 
it has occurred, a similar divergence may occur again. As these 
were portions of one suspension, it is evident that the distribution 
of the bacteria is most irregular. It is possible that a clump of 
bacteria may get broken up dunrig the process of pipetting out 
the portion, and smearing the plate. The occasional grouping of 
colonies shows that the latter does occur* 

The soils were again examined, using a medium made' neutral 
with three drops of soda. 
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Kxpkkimknt ix. 


Soil 1 


3 


19 9 * ■ * * . 

„ 4 . 

»» . 

„ 5 . 

»» * * .. 

Garden. 


CohmiuM on the plaits. 


Moulds. 


4 

3 

a 


4 

13 

64 

64* 

» 

9 

17 

9 


Total 
1 live to Ha. 


Hhizobia. 



3 

4 
0 
0 
0 
o 
0 
0 
1 
0 

13 

10 


fihizvbitt 
in 1 grm. 
of dry soil. 


1 , 248,000 
1 , 664,000 
0 
4 ) 
0 
4 ) 
0 
0 

135,000 

0 

273,000 

210,000 


The results are much lower than those obtained in previous 
experiments, and, as the method of isolation had presumably been 
improved, it was thought that the shrinkage* might have been 
caused by the bacteria slowly dying out during the four months 
that the soils had lwon stored in the lalniratory. {Storage, how¬ 
ever, appears to affect them only to a slight degree; when new 
soils were tested, the results did not show any pronounced loss. 


KxpKklMKNr x. 



Hhizohia per gram qf 

soil. 


Stored 2 day*. 

Stored 17 day*. 

| Stored 27 days. 

Soil No. 1. ; 

I i 

1,63*2,000 ! 

1,184,000 

1,428,000 

Soil No.4.. 

16,160 

6,060 

6,060 

Orchard sod.j 

1,200,000 

~ 

i 


So far as the soils are concerned, a certain amount of informa¬ 
tion might be gained by collecting the various results, and making 
an average. As the conditions were the same for each set, the 
averaging will probably minimise the experimental error. The 
averages of eleven counts were taken from Expts. L, ii., iii., iv., v. t 
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anti ix M ami arc given in the following table, which also includes 
the notes and fertility numbers* that ace^injMinied the soils. 


Notes upon the Soils. ■ Average j 

: micither of I 

i : Fertility ffhizoOia 

Number Nature. | maximum : in l grin. ; 

1 j — 10. of dry soil,; 


1 

2 


3 


4 


a 


*'A fairly rich alluviai noil ! 
A virgin soil taken 20 yards i 
from No. J j 

A poor sandy soil; grew tares j 
I last season from infected j 

j need 

' Obtained three yards from 
No.3; also grow tares, but 
was not inoculated; crop 
was not so good ns on 

: . Nu * 3 . t 

Soil of experimental plot* 


8 ; 1 , 741,000 

88,000 

I 

2 i 167,000 


2 ft 

5 706,000 


Katin 

of 

Kkizohia. 


20 

J 


> 


0 

0 


There is, to a certain extent, a parallel between the fert ility 
and the number of fthizMa in the soil, and if we omit the virgin 
soil and No.4, which is exceptional in other ways, the numbers 
expressing the ratios are virtually the same. Tims, so far as we 
know, the number of Rhizobia in agricultural soils is proportional 
to the fertility. 

The effect of cultivation in increasing the numbers of Rhizobia 
is shown imNos.i and 2; the soil of No.4 was subsequently found 
to Ik; very toxic, and this probably accounts for the absence of 
Rhizobia. It improved greatly after heavy rains. 

Tlie main object of the research, however, was the preparation 
of a medium selective enough to enable the Rhizobia to be deter¬ 
mined, and this has been done. These Rkizolna are presumably 
nitrogen-gatherers. On several occasions, the bacteria were 
tested to see if they were nitrogen-destroyers, such as is Vibrio 
(hmUrificam> but no evolution of gas in nitrate bouillon was ever 


* To prevent any unconscious bias during tlw research, regarding the 
numbers of Rhizobia in these soils, I opened the envelope containing the 
description and fertility-numbers after the averages had been made. 
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observed. Finally, the nitrogen-fixing power was determined in 
order to make certain that Rhizobimn fryuminoxnntm had been 
dealt with. 

Two plates were taker*, at tiuicH which chanced to he con¬ 
venient, and from these, certain colonies were taken. The only 
recommendations for the selection were, that the colonies should 
be Rhizobtn , and that they shouldfree from moulds. Freedom 
from moulds was not a general character of the colonies by the 
time that they were finally identified as Rhizohu^ for the moulds 
run over the surface of the plate, and contaminate the bacterial 
colonies during the time that the giant colonies are being grown 
for identification. However, ten colonies were taken from a 
plate of Kxpt. vui., containing thirteen colonies of Jikizobm, and 
five colonies from a plate of garden-soil in Expt. ix., which had 
ten colonies. 

The races were grown on saccharine media for several weeks, 
and finally were smeared over plates of dextrose-agar.* 

Tub Fixation ok Nithoobn by Rhi/obia. 

Milligram* of Nitrogen fixed : 
calculated to 100 c.c. of medium. 

4*5 
5 2 
3*0 
4*i 
37 

4 5 
37 
3 4 
37 
5*6 
3*5 
4*5 
5-2 
4*1 

5 2 

With regard to the number of liacteria in soil, there will 
naturally be great variations; and although we may obtain 
certain results from tlieir enumeration, it must be remembered 


* For technique, set these Proceeding®, 1906, p.608. 







BY R. GltKIO-HMITH. 


503 


that all artificial media art' nmre or lews selective. The numbers 
obtained per grin, of soil will, therefore, generally be low. Lipnmn 
says that rich loam soils may contain the enormous total of from 
15 to 20 millions per grtn, Conn found that the bacteria ranged 
up to 22 millions in summer, and 33 millions in winter. If we 
assume, however, that there were 25 millions in the Hawkesbury 
soil No.l, we realise that the nitrogen-gathering Rhizobhtm is 
present to the extent of 10}' of the total bacteria. 

In order to get some definite information, however, two soils 
were obtained from the Hawkesbury Agricultural College in 
May; one was designated “good,” the other “medium.” The 
total bacteria were determined by sowing dilute suspensions upon 
ordinary nutrient, agar, and the Rkizobm upon levulose-eitrate- 
agar, The “good” soil contained 4,160,000 bacteria, and 145,600 
Rhizobia per gnu. of dry soil; that is, the Rhizobia were present 
to the extent of 3*5 /' of the so-called total bacteria. In the 
“ medium ” soil, there were 4.858,000 total bacteria, and 20,200 
Rhizobia per grin,, or 0*4 %. 

In a garden-soil, Mr. C. \V, H. Powell, a student in this labor¬ 
atory, found 12,000,000 bacteria per gnn., and 830,000 Rhizobia, 
or 6*75%. 


Summary . 

1. The number of nitrogen-fixing Rhizobia in agricultural soils 
varied up to three or four millions per gram. 

2. The numbers present afford an indication of the comparative 
fertility of the soil. 
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ORDINARY MONTHLY MEETING. 

Skptkmiieh 27th, 1911. 

Mr. W. W. Froggatt, F.L.B., President, in the Chair. 

m 

Mr. C. Coles, Roseville, and Archdeacon F. E, HavilanP, 
Cobar, were elected Ordinary Members of the Society. 

The Donations and Exchanges received since tin* previous 
Monthly Meeting {.'10th August, DM I), amounting to 9 Vots,, 
56 Parts or Nos., 11 Bulletins, 3 Reports, and 4 Pamphlets, 
received from 41 Societies, *fce., and 2 Individuals, were laid 
upon the table. 


NOTES AND EXHIBITS. 

Mr. D. G. Stead sent, for exhibition, an undetermined ovh 
gerous Pyenogonid, obtained off Nobbys, Newcastle, on the first 
of the month. 

Mr. Steel exhibited specimens of the fresh-water ship-worm, 
UalobatcK JfnviatHiH Hedley, (These Proceedings, 1898, p. 91), 
and a piece of a mbginn pile riddled with their burrows, 
from fresh water, Ba River, Fiji. This organism has now 1 hh?ii 
found in fresh water in three* different rivers in Fiji, the Rewa, 
Navua, and Ba, 

Mr. Baker exhibited (l)a specimen of Fames lucidus Fr., a 
fungus found growing on Forest Oak props (CoHuarhui sp.) in 
the coal-mine at Catherine Hill, Belmont, near Newcastle, N.H.W. 

It grows in clusters and at the tops of the props; the example ■ 
shown lneaHured 2ft. 10^ inches in length, the longest previously 
recorded being 10 inches. It was discovered by Mr. W. G, 
llall; and this is the first notice of its occurrence in New South 
Wales on this particular host and in this situation, (2) Also a 
specimen of the bark of Mdtdmva brm'tmta which is 

quite unique amongst its congener, in respect of the characters , 
of the bark. 
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Mr. Chwl exhibited specimens of > the English Primrose 
(Primula vulgar in) with well developed foliaeoous calyx-segments 
(phyllodic sepals). The Wfy segments cohere rather more than 
in the figure given by Masters irt his u Vegetable Teratology r 
(p.248 f fig.K11). 

Mr. E. T. Bickford invited the attention of the Society to a 
mutter of public, as well as scientific, interest. In 1892, when 
resident in West Australia, he had taken an active part in a 
movement to have a certain area set apart for the protection and 
preservation of the native flora and fauna.* Accordingly, in 
1892, the Premier, Sir John Forrest, authorised the gazetting of 
an area of 25 square miles iietween Piujarra and the Bannister 
for the purpose named. Since leaving West Australia, the 
speaker regretted to say that he had learnt that, with a sub¬ 
sequent change of Government, the reservation had l>een 
abolished, and most of the land given over to a firm as a timber- 
concession. This, he thought, was a retrograde step, and very 
much to l>e deplored. Emissaries of science from Germany, 
Great Britain, and even Sweden, haH been visiting West Aus¬ 
tralia of late years, for the purpose of studying and collecting the 
fauna and flora; and this fact alone should stimulate West. 
Australians to greater activity in taking steps, liefore it was too 
late, to secure more adequate protection for the choice charac¬ 
teristic forms. For example, the Christmas-Tree, Nuytuin jlori- 
famda U.Br., [N.O. Loranlhaetja*] one of the botanical wonders 
of Australia, was in grave danger of extermination. One lesson 
was quite evident—if reservations for tlm protection of the 
native plants and animals were to be effective and of lasting value, 
Trusts, must be, created, empowered by Act of Parliament to take 
complete control of them, as in the case of the National Parks of 
the other States, in order to safeguard them from the whims of 
the politician or the wiles of the exploiter. 

* Further particulars of this movement will bo found In Mr. U. H* 
Woodward’* paper on 11 National Park*, and the Fauna and Flora 
Kewsrvee in Aurttralaaia," in Journ. Wo#t AuBt. Nat. Hbst. 8oo. No. iv M 
Nov. 1907, p.13. 
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NOTK8 A SV EXHIBITS. 


Mr. Fred Turner exhibited and offered observation* on Patti- 
cum didactyfum Kunth, (8yns. Panicum Income Sieb., Diyitaria 
distarhyum Jkijer, and D. dldactyla Willd.), the exotic ‘'Blue 
Couch,” which is said to have caused the deaths of a number of 
pasture? animals near Musweilbrook, Upper Hunter, N.K.W., in 
1907, as refwirted in the newspapers. The inilorescenee of this 
grass is sometimes infested \tfith a fungoid growth, and the 
“ mysterious v deaths of stork might perhaps be more reusonalxly 
attributed to such a source. The exotic* Blue Coueh is different 
from the native grass bearing the same vernacular name (Pum/mi- 
him hrcvifoliiun Fliigge); and may have been aceidentallv 
introduced into Australia from Mauritius, in the* early trading 
days. It has long been established in Queensland. 

Mr. Fi'oggatt exhibited a small collection of named Australian, 
biting tlios (Fain. Tahimidt#) comprising Tabannn coMohn* Wul^ t| 
T . niyropicfim Mcig., T. urdmtH Meig., T. reywnjeoryil Mawp, 7\ 
abstermft Walk., T. edc.ntnfun Macq., T. bwvidentat m Macq., T. 
jack'Honii, Macq., and T. (jrnjariuH Erichs., and he pointed out 
the necessity for a satisfactory knowledge of this group of the 
Dipt era, especially in its bearing on the investigation of tropical 
diseases. 
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NOTES ON THE INDIGENOUS PLANTS IN THE 
COBAR DISTRICT. 

Bv Ahomdkacon F, E. Havii,and. 

The following notes deal with plants collected as indigenous in 
the Co bar district, specimens of lmwst of which are in my collec¬ 
tion at Collar. 

The district (for my purpose) may be regarded as comprising an 
area of 6,000 square miles, and is contained within a radius of 
50 miles from Cobar as centre. The physical features of tins 
district comprise red ironstone, red sandstone, quartzite, and soft 
mi soil, with many entire patches wind-swept, leaving the arid 
subsoil with here and there outcrops of rock. The general aspect 
of the country is Hat, but occasionally hills of more or less pro¬ 
minence rise somewhat suddenly. 

These divergent geological conditions, to a certain extent, 
account for the very local habitats of certain species. Hence we 
get to hear of some parts l*eing called ^‘Yarreti Flats,’' “Halt bush 
Country,” “ Muiga Country/’ Yet there are problems in the 
matter of distribution to be solved; for while, for instance, Pro 
atanthera Leichhardt ii, a newly recorded species for New South 
Wales, lias been noted as occurring only on The Peak, a quartzite 
elevation riddled by fossickers; it is not found on hills of similar 
formation only a few miles distant. Then, again, I find many of the 
smaller plants, whose natural habitat would be on the Hats, growing 
very well on the highest ridges, and can only account for their 
presence by the very heavy dust-storms, so characteristic of these 
parts, carrying up the seed, which thus becomes automatically 
planted on the ridges, and in its own soil also thus carried there. 

Such apparent anomalies as these may seem to intensify the 
difficulty of establishing certain fixed theories of plant-distribution; 
yet, I believe there is a reason for everything, and further explora¬ 
tions may not only clear up these anomalies, but even confirm the 
most exacting hopes of the tabulating theorist. 

I must confess to having found a very real difficulty in arriving 
at the correct determination of some of the larger species, and 

4 * 
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this has been caused through the many variations offerer] by 
species of the same genera. I findjthis particularly in the genera 
Cal litre* of the Conifers, Hah 1 a of the Protends, Casuarina of the 
Casuarinete, and Dotlomm of the Sapindaccte. I need mention 
but two oases noted herein, llake a vittata, which has the general 
cllaracteristies of the species, but the fruits of //. Pampliniana; 
while again, on the same tree of Catmarhta h'/ndophloia, I have 
found fruits not only of that species, hut also large ones approach¬ 
ing those of t\ Vanihmjfii, It is this kind of occurrence that 
has caused me to hesitate U'fore calling another specimen IL 
hncopUra. 

The general appearance of the vegetation of this district is 
that of brush-wood, very few trees rising to any, eminence, such 
as is attained by examples of Kurah/ptu* inter t*>xta , E. //oputi folia, 
and two unusually fine specimens of Casaaritut lepulopMoia at 
Lerida, fully HO feet high, and of which Mr. Oakden—whose care 
for his trees is scarcely less than that for his sheep—is very justly 
proud. The main building-timber of these parts is Vallitrin 
glaum , Cypress Pint*; but as there are no trees of any suitable 
dimensions for the larger purposes, most of that requisite has to 
be imported from “down country,” though a limited supply of 
“ Black Pine,” (JalHtru rtdrarata, is obtained from Nyrnagee, 

The temperature of this district varies between somewhat 
extreme limits, but, normally, may Ik* said to range from 6(T to 
110“ F., and the hills and ridges, being of no important altitude, 
do not make any appreciable difference as to temperature. The 
altitude of Cobar itself is 805 feet above sea-level, and its distance 
from the coast, easterly, in a straight line is 420 miles. 

A noteworthy feature of tins country, from a botanical point 
of view, is the very poor representation of Monocotyledonous 
plants, lilies and orchids being specially rare; and as for the 
grasses, the range of species, as compared with the genera, is not 
wide. I am informed, on good authority, that the mainstay of 
the stock is in the Btipas (Hpcar or Corkscrew-Grasses), next in 
the Danthonias, and lastly in the Anthistirias (Kangaroo-Grasses), 
The Btipas, however, are very troublesome to the sheep, on 
account of the long awns. The Acotyledonous plants, also, have 
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a poor representation; the ferns, for instance, being represented 
by only four species. It may bo accounted for by the fact that 
the meteorological nature of those parts is decidedly droughty, 
the rainfall being only 14 inches per year, the temperature high, 
and the atmosphere dry; indeed, it is with great difficulty that, in 
privute gardens, any of these plants can 1** reared. 

Included in the following list are certain naturalised plants 
which having been so long established, are regarded as “at 
home” here; but these I have marked with an asterisk^*). 

As a help to local identification, 1 have inserted the vernacular 
names against such plants aw are so known here; but they can 
form only a rough guide, as vernacular names differ very often 
even in the same district. The “ Pin-Bush ” of Cobar itself is 
Acacia coUetioiden , but in the more distant parts of the district 
it is the Hakeu vittata\ wldle again the “ Kurrajong ” of these 
parts is the Sttrcnlia diver8%folia, but of the northern rivers it is 
the Commersonia eehinata, or, indeed, any tree from which the 
Natives used to strip shreads for binding purposes. 

The mention of the months after each species, is intended to 
indicate the time when that species is in full bloom. 

There is one want in the “ far west,” the existence of a Public 
Museum or Herbarium, located at such a centre as this. There 
can be no more pleasurable pursuit for the residents than to have 
characteristic specimens of the natural history of their district 
brought within easy reach and observation. In such a locality 
as this, there is material for a useful Institution for the preserva¬ 
tion of specimens in most departments of Natural History. 
Indeed, such could be maintained at little expense to the State, 
there being always several scientific men connected with the 
development ef the local mines* who, for the recreation to be got 
out of it, would undertake to collect, and to classify specimens; 
while the whole aflair could be placed under the care of honorary 
trustees. This is the only way I can see of educating the resi¬ 
dents to a knowledge of the wealth of their natural surroundings. 

In writing the notes on the various species, I have consulted, 
and, in a few cases, borrowed from leading authorities. 
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* Further, I wish to acknowledge, with many thanks, the assist¬ 
ance I have received from several parties interested in the 
Australian Flora. J may mention Mr. E. C. Andrews, whose 
wide geological knowledge brought him to l»e interested in 
botanic research % also Mr. E, Abrahams, a most assiduous 
collector of specimens. Both these gentlemen brought in to me, 
for determination, Home of the plants herein named. 1 am also 
indebted to Mr. J. H. Maiden, our worthy and esteemed Govern, 
inent Botanist, and bis staff, for their courteous confirmation or 
correction of any diagnosing of which 1 myself might have had 
any doubt. 

For the purpose of assisting in localising the various places 
mentioned, T append a map of the Cobar district. 



It is my intention to issue a supplementary list later on, as 
there are many specimens I have not succeeded in getting suffi¬ 
ciently complete to determine their places in the list. 
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Synopsis of Plants 'noted. 

Dycotelypons. 


Orders 

GttH«ra. 

Npet'ie*. 

Orders. 0*nera. SpftClw. 

Ran uncu lack*; 

... 1 

1 

GoODKNIAOEvE ... 

3 

8 

Papavkr^oe*; 

... 1 

1 

C A M PAN 17LACK.A5 ... 

2 

2 

CllUHFER/E... 

... 7 

13 

Puimi;i.a(Ea: 

1 

1 

Cappakide.e 

o 

o 

J AS,MINK At 

1 

2 

Rkhkiiacea 

... 1 

1 

Apogynea; 

*> 

3 

PlTTOSPOHEffl 

... ] 

1 

Arcekpiaueab 

3 

3 

Cahyophyllk& 

2 

2 

Gent iank.e 

1 

1 

PoRTULACBA 

2 

2 

RoKAGINKAS 

4 

4 

Mai«vaciub ... 

7 

10 

Convolvu&ac&a: 

3 

3 

StkrcuuackjR 

... 1 

1 

Solanka: 

3 

8 

L|NKjE 

... 1 

1 

iScOKPHU LARIN K& 

3 

3 

Zyoofhylmme 

o 

5 

Bignoniackas ... 

1 

1 

Geraniaceas 

2 

*> 

Acanthacea; ... 

1 

1 

Kutack/r . 

. 3 

4 

Myopokinea; 

3 

10 

Mkliaceac ... 

... 1 

1 

Vkrbexacka ... 

2 

2 

Celabtihreac 

... 1 

1 

La but a; 

3 

6 

Rtackixoubika* 

... 1 

1 

Plantagineas ... 

1 . 

1 

Rhamnbag ... 

... 1 

1 

Salholackac 

8 

22 

HAPrNDAOK^ 

. . 3 

7 

AmARANTACE* ... 

3 

8 

LtSOUMINOBJi 

... 12 

36 

Polygonacear ... 

3 

4 

Crabbulaoka 

... 1 

l 

Nyotaoine^ 

1 

1 

Halohaqea 

... 1 

1 

PttOTEAOEAt 

2 

A 

Myrtacba,*. 

... 1 

6 

Thymele.« 

1 

2 

Onaorahikac 

... 1 

i 

Euphorbiacka: ... 

3 

3 

Ol/CUKBJTACKv*: 

... 1 

2 

ITrticrac 

2 

3 

UMHKLUFEHA5 

2 

2 

Ca&uarinkaj, 

1 

3 

Lohaothaom 

... 1 

7 

8antalace« 

3 

3 

RtTBlACEAS ... 

... 4 

4 

Conifers 

1 

3 

Composite ... 

... 33 

53 





Monocotyledons. 



Orcbidra ... 

... 1 

i 

Cypshacrac 

3 , 

3 

Lilucra ... 

... 8 

3 

G ramin ka: 

21 

36 

JUNCACK^ ... 

... 2 

4 
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Acotylbdons. 


Order. 

Genera. Hpeeies. 

Order. 

Genera. Specie* 

Maiisiliacea, 

. 1 2 

Filicks 

... 4 4 


Order*. 

Genera. 

Nperie*. 

Dicot y ted< ms... 

57 

162 

2K4 

Monocotyledons 

5 

30 

47 

A cotyledons ... 

2 

m 

5 

6 


64 

197 

337 


Indigenous Plants in the C. rah District. 

(;Ja«h f. DICOTYLEDONS. 

KuWlass POLYPET ALAS. ‘ 

8eri«« i. Thalamif lor*, 

Ranunculaceae. 

Ranunculus parviflorus Linn, In damp situations, five miles 
from Cobar, on the Wileannia Road, and at The Peak. 
August. 

Pap AVERAGER. 

*Akgemonk mexicana Linn. “Mexican Poppy. 1 ’ Cobar gene¬ 
rally; February-March. On waste places. A trouble¬ 
some weed, having prickly leaves and very narcotic 
seeds. Known also as the “ Infernal Fig ” of the 
Spaniards. I have used a decoction of the juice as a 
stain imitating a light oak. 

CkUOIFEKAI. 

Bakhahea vulgaris R.Br. A yellow-flowered weed about home¬ 
steads in. many parts. May. 

Blrnnodia trisect a Benth. General in the district. Flowers 
most of the year. White. 

B. las100arpa F.v.M. General. March. 

Stenopetalum linrake R.Br. At Nullimut Tank. August. 

Capsklla elliptica Meyr. Cobar. August. 

C. humistrata F.v.M. Cobar generally. May. Yellow. 
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*Gapsella BUR8A PA8T0R18 Mcraich* “ Shepherd’s Purse.” 
Oobar generally* April. 

Lepioium i.rptopetaujm F.v.M. Getting very common about 
Cobar, especially on sandy Hats. It is riot relished by 
stock, hence it is overrunning good ground. April. 

L. monoplocoideh F.v.M. August. Everywhere. 

L. pa pit. los um F.v.M. Cobar generally, duly. 

L. kudkbalk Linn. “Mustard-Plant.” On waste lands, 
generally. Taints milk. February'March. 

Sisymbrium officinale Scop, About Nytnagee. Supposed to 
l>e good for chest-troubles. September. 

Sknkbieka didyma Pers. “ Wart cress. 1 ’ NearCohar. August. 

Capparu>b>e. 

Capparik Mitchklli Linn. “Wild Orange.” General, but not 
so frequent. in the ms tern part of the district. Summer. 
The fruit, which is as large as an ordinary orange, is 
extremely pungent. Rabbits are very partial to the 
hark and wood. I have seen 10-foot shrubs of this 
species gnawed right through the stems by rabbits. 
Timber white and soft. 

Apophyllum anomalum F.v.M. Rightly so-called from its 
strange, leafless appearance. “ Warrior Bush.’’ The 
female bush is smaller and weaker. The young shoots 
only are nibbled by stock. I am trying this wood as a 
substitute for Holly. October-November. 

Kkbudack*', 

•Reseda luteola Linn. “ Dyers’ Weed.” A species of the 
Mignonette-family has established itself in many parts 
of the district. 

PlTTOSPOJtE*’.. 

PirPDSPORTTM ph i LtYR^EoiDES DC. * * Berrigan. ” Cobar and Lerida. 

Prefers stony ground, and i« found in company with the 
Heterodendrons. October. 



INDIGENOUS PLANTS IN THE COBAR DISTRICT, 


r> U 

Caryophylle/K. 

*Nagina i’Rociimhens Linn. On the fhats about the district. 
.J uly- 

Hpkrgularia rubra Carnbess. “ Sandy Spurrey.” On damp 
situations about ('oliar. J uly. 

*Spek«ula akvknsls Linn, Atiout Cobur. August. 

PdltTULACKiE. 

Portulaca olkracra Linn. “Pig-Weed.” “Purslane.” Cobar, 
July. 

Calaxdrixia cat-yptrata Hk. Everywhere, common. August. 

MAIiVACEA:. 

*Lavatbka plebeia Hiuis*. Common. “Tail Marsh-Mallow.” 
M ery u la. N oveni her, 

Malvastkum spicatum Gray. Cobar, and at the northern par+s 
of the district. February. 

Sii>a t ohruoata 1 aii ii. The cominoncst form about here, and 
spreading all over the district. Summer. 

S. hi/hbpicata F.v.M. District generally. September* 
February. 

S, virgata Hk. A twiggy shrub; seems to prefer elevated 
rocky ground. February 

Some of the species called “ Paddy's Lucerne.” 

Abut i lon Fraskui Hk. Not particular as to soil or situation, 
A g(K>d plant for pots. February. 

A. otocakpum F.v.M. Between Bourke and Cobar. <In 
Mr. R. H. Camliage’s Collection). 

Hibiscus Sturtii Hk. On red stony hills about Collar. An 
attractive plant for pot-growing, having showy purple 
flowers. . February. 

Gossypiom Sturtii F.v.M. “ Desert-Rose.” A native of the 
more westerly and desert parts, but now being worthily 
brought into private gardens. The seeds germinate 
froely. May. Flowers large, blue and purple. 

*Malva rotundifolia Linn. “The common Marsh-Mallow.” 
Oobar generally. February-March. 
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Stekculiaceag* 

Bterctjlia d!vbiuiifox.ia 0. Don. “Kurrajong” Cohar generally. 

Deeember-January. One of tho best of our ornamental 
shrubs, and a valuable fodder. It is becoming scarce 
through being used for stock, as well as the young 
plants being rooted up for transplanting, to which, on 
account of its long tap root, it does not take kindly. It 
grows anywhere. Its l>ark contains a gum. 

Series ii Disclflor® 

LlNKiB. 

Linux maroinale Cunn. “Australian Flax.” The Peak. Sep¬ 
tember. 


ZVOOPHVLLK^E. 

Tuibiilus TEBHE8TRI8 Linn. “Bulldogs.” Cobar; especially 
partial to damp soils. A troublesome weed, especially 
to cyclists. 

Zyoophyllum apiculatum F.v.M. A succulent herb about the 
district, and having pointed fruits which are troublesome 
to cyclists. July. 

Z. fruticulosuM DC. Cohar, on soft ground. July. 

Z. idiooarpum F.v.M. Cobar generally. July. 

Z. ammophilum F.v.M. A few plants only noticed at Cobar. 
July. 

Gkraniaok*. 

Eropium cyonorum. “Crow-foot. 1 * Grows anywhere, and is a 
splendid fodder-plant. It is considered by some as a 
stimulant I have seen plants of this, on tho Darling, 
overtop the fences of the sheep- paddocks. August. 

Oxalis cobniculata Linn. Everywhere in shady spots, especially 
under low bushes. It contains oxalic acid, and some* 
times used for removing ink-stains. Makes a showy 
border-plant. February. 
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Rutaoe«. 

Geijera parviflora Lindl. "Wtlga,” Everywhere common. 

Flowers almost throughout the year. Having heavy 
pendulous foliage, it is the best shade- and shelter-tree 
of the west, and hence is greatly sought after by 
travellers. 8tock, in these parts, will not eat the foliage. 
The trees do best on fiat country. I have made good 
ink, free from grit, by boiling down the bark. 

Eriostemon dikformis A. Cunn., var. TERETIFOLIA, On broken, 
stony ridges at Elouera and Mount Uoppy, It grows 
in company with Eucalyptus Morrisii and IL iriridis, 
October-March. 

E. scaber Paxt, On the rocky plateau of Mount Grenfell. 
Grows in gregarious patches. August. 

Phebalium glandulosum Hk. A beautiful shrub, which would 
adorn any Sydney garden. At Cobar, it grows on 
ridges, but is not particular to that situation. July. 

M kuacejfj. 

Flindersia MAQUL08A F.v.M. u Leopard-Wood Tree.” A beau¬ 
tiful, ornamental tree, with spotted bark, and festoons 
of creamy flowers. Its fruits are collected by the resi¬ 
dents in its neighbourhood, and made into numerous 
ornaments—frames, pin-cushions, etc. Rabbits are very 
fond of the bark, and, in dry seasons, I have seen dead 
rabbits round about the vicinity of these trees; the bark 
being indigestible, quickly kills them. On Devonian 
ridges, principally about Amphitheatre, but I have seen 
it on gravelly flats at Bourke. Flowers in November. 

Celastrinejb. 

Celastrus Cunninghamii F.v.M. Forty miles north of Cobar. 
(In Mr. R. H. Camboge’s Collection). 

Stackhousir>e. 

Stackhousia viminba 8m. In shaded spots about Elouera. 
February. 
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Rhamnras. V 

VENTir.AOo viminalis Hk. Known as “ Supple Jack.” I have 
not Been this shrub flower here. It is scarce. I have 
only one specimen, from Wittagoona, but Mr. Camhage 
found it, some years ago, near Cobar. 

SAPIKnA0K4C 

Dodonau viscosa Linn. The “ Hop-Bushes.” The pods were 

sometimes used by early settlers as hops. This species 
has a resinous scent, and it is said to have been uBed 
for fomentations. The DodoneBas do l>est on soft, red 
soil, in slightly elevated situations. They are very 
attractive, with their differently colored, winged capsules. 
It is a dioecious plant, as are its sister species, and the 
staminatc plants are rare. There are several varieties, 
such as D. cunmto and D. milgaris, growing about 
Cobar, and they are at their best about summer. 

D. LOBtJLATA F.v.M. Leaves with-small teeth on each side. 
Cobar generally. Hummer. 

D 8FATHULATA. A rare species, growing at the Clay Pits, 
and on Nyngan Hoad, near Co bar. June. 

I). pktiolarih F.v.M. On rocky ground at Wittagoona. 
This species, from the size of its capsules, resembles the 
“ Money-Plant.” It fruits in October. 

Atalaya hemiglapca F.v.M. 11 White Wood,” or “Bulcan.” 
At Wittagoona. Fruits in January. 

Hktkrodekdron oLBAtFOutJM Desi Growing about Lerida. It 
is a good fodder-bush. In company generally with 
? Santalums. November. 

H. divrrsieoucm F.v.M. “ Broadleaved Apple-Rosewood.” 
About Lerida, in company with the last-mentioned 
species. It is known as a “Blue Bush.” November. 
Good fodder-bush. 
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Series Hi. Calycf flora. 

Lbgithinos^:. 

Suborder i. Papilionacecr. 

Bosai^A Walkkri F.v.M. “Stick-Bush,” 44 Warrigal.” On soft, 
damp ground, growing*in patches about Cohar, and in 
company with Eremophilas. September. The leafless, 
flat branches give this shrub a very peculiar appearance. 
Its flowers are very attractive in red and yellow, and, 
by horticultural art, the plant is capable of profuse 
flowering, and is worth bringing into private gardens. 

Tkmpletonm kgena Benth. Cobar generally. September. 

Lotus australis Andr., var. parvivlorub, At Wittagoona and 
Kergunyah. September. 

Indigofbra australis Willd. A graceful-looking shrub; on 
rocky hills, in company with E. Morrisii and Callitru 
glauca. 

Clianthus Damfibri Cunn. 44 Desert-Pea . n About Mount 

Grenfell Head Station. August. 

Swainsona Burkittii F.v.M. The Darling-Pea tribe In the 
extreme west of the district. October. 

S. lbssertiipolia DC. Everywhere in district. August. 

8. miorophylla Grey. In company with the previous species, 
hut much smaller. September. Both these species 
appear to me to have much the same nature as the 
u Poison-Pea,” and the stock seem to avoid them I 
have not found the true Poison-Pea, so far, in this 
district, though it grows plentifully on the Darling and 
at Bourke. 

8. phacipolia F.v.M. About Cobar. August. ^ 

Glycine sbricka Benth. Cob&r generally. February and Sep* 
tember. 

^Mbdicaoo DEimcuLATA Willd. Several places about Cobar. 
Fruiting in June. 

*M. minima. Cobar and Brura Tank. August 
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Suborder ii. Cceaalpiniqf?. 

Cassia laevigata Willd, Though b coastal plant, it has gained 
introduction here, probably through private gardens. 

C. Sofheka, var. sottiNiFouA. Not common about Cobar, 
but regarded in the eastern parts as a nuisance. March. 

C. DR80LATA F.v.M. A desert-species. My specimen is a 

glabrous form, from Amphitheatre. September. 

C. ahtemisioidks A. Cunn. “Funta,” or u Cooraa-Bush. ’ 
The presence of this, and of the following species, is held 
by some residents to be responsible for the occurrence 
of hay-fever. The Cassias are the Sennarplants of the 
east, and contain purgative principles. The stock do 
not care for the foliage, hence it spreads and kills out 
other shrubs. The plants are, however, showy, and 
flower in the spring. 

C. eremophila A. Cunn. Cobar generally; but, unlike the 
preceding species, this grows to a height of 10 feet on 
watered soil. It seems to have a tendency to run into 
the previous species through its foliage, sometimes 
having three or four pinnae. It flowers about August. 

Var. platypoda, near Cobar Cemetery. 

Var. zygophylla, near Cobar East. 

C. circikata Benth. Growing at Amphitheatre, and 12 
miles north of Cobar. December, 

C. Btobtii R.Br, Cobar and Amphitheatre. August. 

Pbtalost yl ks labichkoides R.Br. A very showy plant, growing 
on stony oleYations at Coba*, Iilew r ong, Kergunyah, and 
Amphitheatre. September. 

Suborder iii. Mimoaem. 

Acacia Willd. The Wattle-tribe. Some Acacias are noted for 
the gums they exude, but I have seen very little from 
the local species. Most of the following species do not 
appear gregarious in their habits, but are intermixed 
with each other on various soils and situations; excep¬ 
tions to this are A. homcdophylla and A. cyperophylla. 
Not many seem to be relished by stock. 
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A. aneuka F/v.iVf. There are several varieties known as 
“ Mulga" general in the district. This is considered as 
the Ixist, and most plentiful fodder-budi in the West, 
The long-leaved variety the stock will eat greedily, but 
they sometimes eat down to the small sticks, which 
form a leathery hall in the stomach, causing death if 
not removed by an operation. I have ween one such 
liall about the size of a goose-egg. There is a shorter* 
narrow-leaved variety which is also relished; and a 
broad-leaved variety which is not liked at all, the leaves 
being very tough, and probably containing a bitter 
principle. From (he habit of growth of this latter 
variety, and from the fact that sheep avoid it, I am 
inclined to think it should be regarded as a different 
species. The Mulgas flower in the spring and summer. 

A, cibahia F.v.M. The polls are cylindrical and an inch 
and a quarter long, dehiscing from the base, and contain¬ 
ing only from one to three seeds, placed longitudinally. 
It is known as “ Umbrella-Mulga,” and approaches the 
long, narrow-leaved variety. July and August. 

A. homalophylla A.Cunn. “Yarnm.” This Acacia grows in 
acre-dumps on soft flats, and in company with Eucalyptus 
pojiulifvlia and Ermwphila Mitchdli. The phyllodia are 
too thick and coriaceous for the stock to eat. September. 

A. BAUCiNA Lindl. The hanging branches resemble the 
willow, hence its name. It is scarce in the district. 
December. 

A. hakkoides A. Cumi. “Black Wattle/’ General in the 
district. September. 

A. juncifolia Benth. On the Nyngan Road, six miles from 
Cobar. August, 

A. coiaetzowks A. Cumi. “FalsePin-Bush/' Everywhere 
in the district, though not plentiful towards the eastern 
parts. It does best on stony slopes, and its pungent* 
pointed foliage prevents it from being browsed. It is 
the first of the local Acacias to flower. June, 
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A. decor \ Reichh. u Silver Wattle”V>f Cobar. This hand¬ 
some hush is not plentiful here, but grows in small 
dumps on the sides of stony ridges, and produces a mass 
of dowers in September* 

A. Mukkayana F.v.M. Wittagoona,Springfield. September. 

A. TRTRAGONOFHYw-A F.v.M* lt Dead Finish." On sandy 
Devonian ridges generally over the western portion of 
the district. Scptemlxsr. 

A. Oswald! F.v.M. “Dead Finish, r “Milgee.” In many 
forms about Cobar. June. 

A. dohatoxylox A. Ctinii. “Currawong,” or “ Hpearwood.” 
Prefers stony ridges, tliough a few bushes grow on the 
Hats. One of the most beautiful Acacias, having fully 
inch-spikes of flowers, and very profuse. It associates 
w ith Eucalyptus Morrudi and E. viridi*. A broad- 
leaved variety is found on Devonian quartzite-ridges. 
Wittagoona. August. 

A, cyfebohiylla F.v.M. “Needle-Rush.” Grows in grega¬ 
rious clumps about Elouera, Cobar, and Kergunyah; it 
prefers flat, damp soil. It has spikes of Holers fully 
half-inch long, and is often found witli “ Y’arren” and 
“Mulga.” OetoW, 

A. dbourhens Willd., var. mollis. This is not plentiful; my 
specimen came* from Wittagoona, but I have also 
collected it at Kergunyah, where there are only two 
bushes of it. Hut it is very delicate, and cannot stand 
rough wtather. October. 

A. excels* Benth. There is only a small-leaved variety 
about Oobar, hardly a Worthy representative of its 
Queensland type, It has a peculiar habit of preferring 
isolation from other trees, and grows on flat, desolate 
parts. It is called here “ Iron wood,” and does not seem 
to flower every year, February. 

♦Albiezu lophantha F.v.M, At Nullimut. August. 

0 «A 88 Ut.ACK,«. 

TttxUU sp.(?). Oobar. 
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Halokageje, 

MVRroPH Y L lv M At Nullimut Tank. August. 

Mvrtac km. 

Eucalyptus L H^r. The Eucalypts are exceedingly poor in the 
district, there 1*»ing only about half-a-dozen represents 
tives. The Maliee-tyyc prevails. 

E. mjmosa A. Ounn. “Malles.” Collar generally. Sep- 
teinl)er. 

E. oleosa F.v.M. “ Mai lee.” Cobar generally. August, 

E. intkrtexta H. T Baker Grows here to a goodly-sized 
tree, with a white trunk, generally hollow, It takes to 
the Hats, and grows in company with E. populifolia and 
“Yarmi.” August, 

E, Morkish H. T. Baker. On broken elevations at The 
Peak, tilewong, and Mount floppy. Its companions are 
Eriostemon ditformia, CasHinia Amt*, and E. riridis 
September. 

E. populifolia Hk. Very plentiful about the district, and 
prineipajly on the flats in damp situations. It is known 
as “ Poplar-leaf Box,” and “ Biinl)el Box.” October. 
Its wood is considered g<x>d for stays, and also for 
wheelwright work. 

E. v minis It. T. Baker, E. acacioides A. Cunn On rocky 
slopes chiefly, accompanying A. decora and A. mieura , 
both at IIlewong, NN rightville, and several other spots 

Onagrartr>e. 

♦CEnothera iiiENNiH, Linn, “Evening Primrose.” Near Cobar» 
Cucuriutack/e. 

Cucumis trigonis Eoxb Everywhere on the soft flats, especially 
on the traflic-lines. Stock eat this and the following 
species greedily. March. 

*0. myuiocarpus Naud “ Faddyroekm.” On soft soil 
generally in the district, and on the tracks. The small, 
prickly fruit is considered dangerous to cattle, causing 
flatulency. 



BY F. E. HAVILANO. 


523 


Umbklufer*:. * 

Ervnuium flantagineum F.v.M. “ Cockspur/' Wittagoona. 
October, 

Da ecus JiKAOHJATUfl Hieb, About Cobar. 

HuIkUhs II. Monopetalie. 

LoRANTHArKA-., 

Lora nth us Linn. The Mistletoe Family. 

L. PENDULUS Hipb. On almost any shrub in Culatr district 
generally. The commonest form here. Flowers in 
November, in many varieties. 

L. UNEARIFOMUS Hk. Generally on the CWmrinas about 
Cobar. leaves terete, January. 

L. LoNGiFLoaus L>esr.(?). My specimen only iu fruit, (trow¬ 
ing on the Wilgas. 

L. Mi kacu i.osus Miq. A small, pretty flower, on the Wilga 
trees, as a rule. June. 

L. Quandang Lijtidl. On Santalmp tm*s and others, generally 
about Cobar* March. 

L.’exooarfi Bohr, About Cobur district generally. Yellow 
Mistletoe, June. * 

L. grandibractrub F.v.M. The large flora) leaves are want¬ 
ing in my specimen. I have only one instance of it, 
from A tuphi theatre. February, 

» Hu »i ace^-:, 

Canthium olkifgmum Hk. “Wild Lemon/* On Mulga-oountry, 
aud also on stony ridges. General in the district. The 
stems being very straight and the wood somewhat 
tough, it should be of some use commercially, but it does 
not exceed, say, five inches iu diameter. It is profuse 
in flowering about November. 

Oferoolahia diphvlla Gasrt. On gravel country, east of Cobar. 

Asipkrula omgantha F.v.M. Cobar, August. 

Galium Oauwchaudi DC. About the Old Reservoir, Cobar. 
August. 


4 « 
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Composite. 

*Ckntaurka mkutknsis Linn. A “Star-Thistle.” “Cock 1 spur.* 
Becoming a nuisance all over the district. 

O earia drcukhkns A, Cunn. Good for decorative purposes. 
Cobar generally. March-May. 

O. PIMEMU1DK8 A. Cunn,,%nr. minor Often in company 
with the previous species, and always follows it in 
flowering, August. 

O. suns pi cat a Renth. On stony elevated ridges at The 
Peak. The spikes are short and leafy. 

Vittadinia auhtrallh A. Rich. Common everywhere. March. 

V r . scabua DC. March. Common, 

*Euigshon UNiFor.tus Willd, “Cobblers* Pegs” A common 
weed. February. 

Minuria lbptophylla DC, One of the local daisies. Every¬ 
where. March. 

Calotis hispidula F.v.M. A burr, as. also the following. 
March. 

C. cuneifolja R.Br. “ The Bogan-Flea." February and 
September. 

C. lappulacea Benth. About Cobar. 

Brachycome trachycarpa F.v.M. A local daisy. Plentiful 
on cultivated flats. February. 

B, calocaepa F.v.M. Near Cobar. August, 

B. pachyptera Turcz, Old Reservoir. August, 

B. melanocarpa F.v.M. Near the Cobar Cemetery. 
July. 

B. hetekodonta DC, Cobar. August, 

*Xanthu?m spinosum Linn. “The BathursLBurr.” Reputed 
poison; but its spinescent leaves make it avoided by 
stock. 

Sieges beck i a orientals Linn. In gullies, at Amphitheatre. 
August. 

Cotula australis Hk. Everywhere common. June. 
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Somva anthemifolia R.Br. Cobar FlUs. A plant of a pin* 
cushion appearance, belonging to the coast but firmly 
established at Cobar. August. 

Myrickiynk minuta Less. An aromatic plant. Cobar. Feb¬ 
ruary. 

Tsuktopsib crahini folia Turcz. Damp fiats about Cobar. 
July, 

Anoiantrus pubillus Benth., var. polyanthus. A peculiar, 
straw-coloured herb, in the western parts. March. 
Gnaphalodes ulkjinosum A. Gray. On flats in several parts. 

Its silvery rosette-form makes a good saucer-plant. 
May. 

Oraspedia chrysantra Benth. Wittagoona, October, 
Cassinia l^vis R.Br. Cobar district generally ; it seems to 
grow to a height of ten feet on rooky elevations. 
February, March. Accompanies K. MorridL 
Rimnosis helicbrysoides DC. Scarce about Cotmr. May. 
Millotia tenuifolia Cass. In shaded situations about 
Cobar. 

Ixiolacna leptqlepib Benth. Cobar. October, 

Heuchrysum apiculatum DC. Everywhere. February, 
September. Also a woolly variety at Kergunyah. 

H. semi pap powuiff DC. In several parts. May. 

B. bractkatum Willd. Everywhere. September. 
Hkuptbrum strictum Benth. At Wittagoona. 

H. floribundum DC. A daisy, preferring damp flats, 
and covering large patches with snow-white flowers. 
E very where. Sep tem ber. 

H. moschatum Benth. Wittagoona. October. 

H. Jessenj. Common about the district. September. 
H. incanum DC. A yellow variety, with broad leaves. 
August. 

H, rrouMvu Benth. About Cobar, July, August. 

H. mlcoBPHOLEFjs Benth. Common. August. 
LFpTOBHYNCHOSAJtBiaxjus Benth., var. sekicalvus. Among 
the rocks at Illewong and at the Peak. Scarce. March. 
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Onaphal(um Japonicum Thimh. Cobar. Jane, September. 

(J. lutbo-amujm Linn. ('oniinon about the district. August, 
September, ‘ ‘ Cudweed. * ’ 

Stuahtina Mueller t Send. The Peak. July. 

Erechtites quadri dent at a DC. About Cobar and Amphi¬ 
theatre. August, September. 

E. hikpidula DC?. In gullies about the slopes at Amphi¬ 
theatre. August. 

Senecio lautuh Forst. A showy, yellow-flowered plant. 
About Cobar generally. July and September. 

S. platylepis DC. Cobar. September. 

S. rrackydlossus F.v.M. Near Cobar. 

♦Onopordon acanthi um Linn. “Scotch Thistle.” General 

Mjurosekjs Forbtrri Hk. Cobar. January. 

*Sonchus arvensis Linn. “Sowthistle.” Everywhere. 

Oymbonotuk Lawsonianus Gaud. Common about Cobar. 
September. 

Cryptontemma cAlendulacea R.Br. Very local, and along 
a watercourse at Cobar. 

*Inula graveolkns Desf. “Stinkwort.” Becoming a nuis¬ 
ance on waste lands and roadsides. May. 

Goodeniaoka:. 

Goodenia cyclopteka R.Br. General. September, March. 

G. gracilis R.Br. On the western extremes of the dis¬ 
trict. October. 

G. hetkhomkra F.v.M, Common about Cobar. March, 
September. 

G. geniculata R.Br. Cobar and Mount Boppy. March. 

G. hetkkophylla 8rn. Cobar. August. Scarce. 

G. pinnatjfipa Schl. Common about the district. March, 
September, 

Sc^evola spiNEscKNs R.Br, All about Cobar, intermixed 
with bushes, which give'it support. 
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Kkunonia australis Sm. On stony ridges at Mount Boppy, 
Mount Grenfell, and Wittagooua. A beautiful little 
plant, very suitable for pot-culture. March, $eptend>er. 

Oampanulack.*:. 

Isotom a axillaris Lindl. On elevations and stony parts about 
Cobar and Mount Boppy. January, March. A 
beautiful plant, but poisonous, and having a strong 
narcotic odour. The flowers are long-tubular, and 
of lilac colour. 

Wahlenbergia tin acims DC. “Blue Bell.“ District gener¬ 
ally. February, March. 

Pr I MU I. ACM. 

# Anagallis arvknbis Lin ii. Common about. Cobar. “ Pirn per- 
nel. M August, 


Jasmines. 

Jasminum uneare R.Br. A climber, and general in the dis 
trict, J anuary, March. 

J. suavissimum Lindl. A less attractive plant than the 
preceding. At Mopone. 


Apooynk.v.. 

Lyonsia R.Br. “Blackfellows* Candles. M 

L. eucalypnfolta F.v.M. Generally in district. Its 
very sweet scent is detected at a long distance. It is a 
heavy climber, with profuse yellow flowers. There is 
also a narrow long-leaved variety. 

L. reticulata F.v.M. At Kergunyah. 1 have never 
seen this species so far west before, and as yet have 
found only this single plant, strong, and firmly estab¬ 
lished, among other bushes, 

Albtonia constricta F.v.M, “ Quinine- Bush." At Witta- 
goona, and Mount Drysdaio. 
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Asclkwadm*;. 

Sarcostemma atmtrale E.Br. “Gaoloowurra. Amphi¬ 
theatre, This strange-looking, leafless trailer is not 
plentiful here, it grows about some hills over old 
trees ami rocks, and is variously reputed to be poi- 
sonous to stock. The Blocks used the juice as a lini¬ 
ment for small-pox. 

pENTATHom (Dacmia) qujnquepartita Benth. Four miles 
north of Cobar. (In Mr. R. R. Cambage's Collec¬ 
tion.) 

Marsdenia Leichhardt i an a F.v.M. Growing over small 
bushes about Cobar. Young plants are plentiful, 
but very few seem to survive. 

Gkntianeab. 

Erythraba australis 11 .Br. ‘‘Centaury.” Cobar generally. 

It contains a hitter principle, and is used as a tonic. 
It is frequently made tip like tea, by miners as a 
specific for rheumatism. November. 

BoRAGINEjE. 

HalGania cyanea Lindl. Growing on the hills about Cobar. 

It has a strong claim to a position in flower-garde#* 
as a border-plant It has small bird's-eye flowers, 
with yellow centre. October. 

Cynoglosscm suaveolkns B.Br. On cultivated patches at 
Cobar. June, August. 

Eritbichium Aubtralasicum DC, Common about the dis¬ 
trict. August. 

*Litho«pkrmum ahvense Linn. “Corn-Cromweil. M Cobar. 
October. 

Convolvulacea. 

Evolvulcjb alhinuides Linn. District generally. December. 

Convolvulus sbubbscens Sims. Common, November, Ate* 
a palmate-leafed variety, at Amphitheatre. 
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SOLANEAC. > 

Solanum Linn, “Nightshades.” 

8 , ksurmlk Lindl. On flats, especially those flooded with 
water. The blacks are said td have relished the 
berries. November. 

8 . khkmophimjm F.v.M. Amphitheatre. December. 

8 . FEKoOiSHiMUM Lindl. Genera). December. 

8 nig hum Lindl. 44 Black Nightshade.” The lierries are 
dangerous when unripe, though children frequently eat 
them, and occasionally suffer in consequence, February, 
March. 

S.^uadriloculatum F.v.M. Scarce. At Cobar. Feb¬ 
ruary. 

8 , kllifticum F.v.M. General in district. February. 

Nicotiana suavkoucnb Lehm. On hills about Collar. August. 

*Datura stramonium Linn. “Mad Apple,” 1 Thorn-Apple.” 

About the washed courses at Cobar. March, Very 
narcotic. 


ScltOPHULARtNKvE. 

Mimulus hkfrns R.Br. 44 Monkey-Flower.” Nmr the Chesney 
Tanks, Wrightville. August. 

Morgan i glabra R.Br. Cobar. October. 

*VfcRBAS0UM Blattaria Linn. At Cobar and Wittagoona. 
Fruit in January. 

BiGHONIACEjB. 

Tecoma aubtraus R.Br. Common on hills. A beautiful 
climber over trees in elevated situations, and having 
festoons of cream-coloured flowers of trumpet-shape. 
October, March. 

Aoanthacbjc. 

JusTtcu brocumbens Linn. At Mount Boppy and Wiiia- 
goona. The apparent insignificance of this plant is 
amply compensated for, by the wonderful provision 
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of ‘‘shelves” on each side of the pod, and whereon 
rest the seeds, attached by delicate funicles. 

' MYOPOR1NEA5. 

Myopohum deseeti A. Gunn. "‘Bridal Bells.” The local 
“ Dogwood.” District jgtiii Orally, In company with 

the Dodonaeas and Apophylhim. An ornamental 
shrub, thought to be poisonous, but never eaten by 
stock. 1 frequently see children standing round 
these bushes and eating the berries. It has pretty, 
pendent flowers in great abundance. 

M. platycarpum R.Br. Cobar, but scarce. t November. 
The flowers are slighty larger than those of the pre¬ 
ceding. 

Eremophila Bowmanni F.v.M, At Burramugga, and both 
blue and white varieties on the Devonian plateau of 
Mount Grenfell. December. 

E. latifolia F.v.M. “Tea-Bush.” A small, viscid 
bush, principally on sandy slopes about Cobar. 
June. 

E. longifolia F.v.M. The commonest form of “Emu- 
Bush,” called so on account of the emus being fond 
of the seeds. It is also a good edible shrub for stock, 
and grows everywhere about the district. It is not 
particular as to soil, though I And it grows to a 
symmetrical and graceful-looking shrub on damp 
soils. July. 

E* Latrobki F.v.M. On the Devonian quartzite-ridges 
at Amphitheatre, and at the Peak. A rather 
straggling bush, and becoming scarce, but should be 
encouraged. It is a silvery-coloured shrub, with very 
attractive flowers, 

E. oppobitifolia R.Br, From the fact that the leaves 
are not often found “opposite,” but scattered and 
crowded, it deserves a more appropriate name. To 
my mind, it is the most attractive of local Bremen 
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pbilas, having a profuscnoss of'large creamy flowers, 
and well deserves to be brought in to our gardens. 
It is found on stony country, and frequently among 
the Myoporums, Qeijera, and “Budtha. 1 ’ July. 

E. maculata F.v.M. "Native Fuchsia." On the nor¬ 
thern extremes of the district, and very scarce. A 
beautiful shrub, with dark red flowers, spotted. It 
is reputed to bo poisonous when in fruit. 

E. Mitohelu Benth. "Budtha," "Rosewood," "San¬ 
dalwood." Everywhere on soft soil as long as not 
too elevated. The wood is useful for small ornamen¬ 
tal work. Flowers profusely in September. 

E. Sturtii li.Br, "Turpentine-Bush." Very resinous. 
Cobar generally, and in company with the former 
species, which it always follows in flowering. Octo¬ 
ber. I think this must be the viscid bush mentioned 
in Mr. Cambage's list, between Bourke and Oobar, 
but the flowers were not seen by him. It answers to 
his description. 

Verbbnack^;. 

*Verbena vjcngsa G.&H. At Wittagoona. October. A pest. 

S*ART0THAHNtJ8 jurceus A. Cunn. Ou soft soil at Cobar. 
I have seen only one plant in the district. March. 

* ; 

Labiate. 

Prostanthbiu Leichhardth Benth. The Peak. This had 
been known only as a Queensland plant till found 
by Mr. E. C. Andrews at the above place. It is to 
be hoped that its deep purple and green flowers will 
not attract the ravages of children to eradicate it 
before getting a good footing. There are only half a 
dosen bushes of it growing in a "fault" on the Peak, 
It is very easy to strike, and I have a healthy plant 
of it in a flower-pot, from a cutting. 
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P. str i atiflora F.v.M. A very showy shrub at the 
Peak, Elouera, the “B” Mountain, and Mount 
Grenfell. It is specially suited for vase-decorations, 
as the flowers continue at their best for a full fort¬ 
night after cutting. 

Teucrium eackmosum R.Br. ^Everywhere, April. 

Ajuga austhalj8 . “Australian Bugle” Cobar. Flowers 

during spring. 

# Mahkubtum vuloare Linn. “llorehound. M Used for 
coughs, and as a tonic. Cobar. February. 

DiciroNDRA uepens Forst. Near Old Reservoir. Cobar. 

Lamium amplkxi caulk Linn. Cobar, in paddocks. August. 

Plant agin ka >,. 

Plantago vakia R.Br. On damp soil, in several places. 

“Small Rib-grass.” February, March. Seems not 
to grow to the ordinary stature in this climate. Also 
var. pahviflora. 

Sulndass Hi. MONOCHLAMYDEJ5. 

SALSOLACEiE. 

Rhacoiha spinescens R.Br. General, February, March. 

R. nutanb R.Br. Everywhere, especially on hills. Feb 
ruary, March. 

R. HA8TATA R.Br. Cobar and Amphitheatre. 

Chenopodium oristatum F.v.M. A common, aromatic weed, 
chiefly in neglected gardens. March. 

*C. mu hale Linn. “Fat Hen.“ Common. November. 

C. album Linn. General, October, 

G\ ATRiPLfciNUM F.v.M. About Cobar. May. 

C. triandrum DC., var, lanuoinoscm (6\ micraphylhtm 
F.v.M,), Everywhere. January, March. 

Atbiplex anoulata Benth. Everywhere, on waste places, 
January. 
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A n ummularia Linn. 1 ‘Old-Man 'Saltbush, 1 ’ On© of 
the best Saltbushes for fodder. At the western ex¬ 
tremes of the district, but grown now as an ornamen- 
tal shrub in many local gardens. It is fast becom¬ 
ing extinct in its natural habitats, but is easily 
struck. It does best in black soil, July. 

A. stipitata Benlli. At Lerida. A monmdous form. 

Enchylaena microphylla F.v.M. Cobar. July. 

E. tomentosa R.Br. Everywhere. Generally a small 
plant, but, in a few instances, it runs up to a few 
feet. Intermixed with Kochia viUom. April. 

Kochia vtllosa Lindl. 44 Hound-leaved Saltbush. District 
generally. December. 

K. brevifolia R.Br. General. May. 

K. aphylla R.Br. “Cotton-Bush." In paddocks at 

Lerida, and a few other spots. May. 

K. T&IPTKMA Ben tli. On a quart site-ridge, four miles west 
of Cobar July. 

Sclekoljsna BIC0BNI8 Lindl. “Goat-head.” The western 
extremes of the district. October. 

$. par ado xa R.Br. Western extremes of the district. 
October. 

Anisacantha (Bassia) echinopsila F.v.M. On elevated, 
rocky ground at Mount Boppy. March. 

A. F % v.M. Oij stony hills about the dis¬ 

trict. July. f 

Salsola Kttt Litm. ‘'Roley-Poley.” General in district. 

The wind breaks off the articulate stems, and, blow¬ 
ing the bushes over the plains, they collect with others, 
forming big masses, * These clog the wire-netted 
fences, and, in times of heavy rains, are of sufficient 
weight to drag them down. November-December. 

All the salt-bushe* here are good feeding, though 
some are troublesome on account of the spines. The 
smaller kinds grow well pn otherwise hare patches, 
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where grass will not grow. “The Old-Man M is a 
very wholesome plant for fowls, which are very par¬ 
tial to it. 


Amarantaceac. 

*Amarantuk viridih Linn. * A* common garden-weed. Gen¬ 
eral. April. 

Pti lotus incanus R.Br. General. November. 

P. obovatus Gaud, The commonest form here. April. 

P. alopecuroideus Fv.M. In several places. April. 

P. pakviflorus Lindl. On the hills about Cobar. May. 
Also a glabrous variety from Kergun^ah. 

P. cobymbqsus Gaud. Prefers the flats generally. It 
has a spreading habit, with ascending branches* 
May. 

Alternantheka nodiflora R.Br. General. March. 

A. dknticulata R.Br. At Brura Tank, August. 

POLYOONACKAL. 

Rumex Brownii Campd. “Dock." On rubbish-heaps and 
waste places generally, March. 

Polygonum fbostratum R.Br. Old Reservoir, Cobar. July. 

*P. aviculark Linn, Knot-grass. General. March. 

£mex australis Hteinh. Near the Great Cobar Tank. 
August. 

NyOTAGINEjE, 

Boerhaavia diffusa Linn. District generally. A good fod¬ 
der-herb. There are three forms in the district, dif¬ 
fering in their foliage. February, March. 

PaOTBACBiE. 

Gbevillea striata R.Br. “Beefwood." Amphitheater and 
Kergunyah, A handsome tree, preferring story soil. 
The foliage is over one foot in length. I have used 
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ibis wood for ornamental turning, with splendid re¬ 
sults, the "veins" showing up well when polished. 
J an ua ry - February. 

O. ANJGTHJFOLiA R.Br. Thirty miles north-east of Cobar. 

{In Mr. Andrews’ Collection.) 

G. Hubokmi Meins At Shuttleton 

Hakea leucoptkra (?). I had so written this, but have de¬ 
cided to await flowers. It has fruits longer, and less 
verrucose than 11. vittata; and leaves 3 inches long, 
and straight-pointed, of a glaucous hue. 

H. vittata K.Br,, var. Pampliniana Kipp. About Cobar, 

Lerida, and Bulgoo. u Pin-Bush.” July and Septem¬ 
ber. On almost any soil. 

Thymele,®. 

Pimklka microckphela R.Br. In sheltered situations about 
Cobar. July. 

P. trichostachya Lindl. At Wittagoona. 

Euphqrbiaceac, 

EuphorbiaDrommondii Boiss. "Caustic Creeper." "Poison- 
Plant. M Growing flat on the ground, in many parts 
of the* district. Very poisonous to Bheep. 

Bkyekia viscoba Miq. Generally understood to be poisonous. 

Chiefly^ found on . Devonian quartsite-ridges, and in 
company with some of the Eremophilas. In several 
parts. October. 

Bertya Cunninghamii Planch. "Boomey,” "Broom-Bush," 
Useful far yard-brooms. Cobar, March. 

Urticace^e. 

Uktica incisa Poir. "Stinging Nettles/' General. 

*U. uRens Linn, Common about Cobar. August. • 
Pabibtahia mmuB Foret. Under the shade of bushes at the 
Oobar Reservoir, August, 
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Cakuakjnk*;. 

Casuarina Linn. “Australian Oaks.” 

C. lrpidophloia F.v.M. “He-oak. ” Does better on 
flat, damp soil, though a few trees are growing on 
ridges. Some splendid trees at Lerida. 

0. Cambagki R. T. Raker. “Belah.” Several places 
in the districts 

C. stetcta Ait. (f\ <jtia<?rioafvitt). At Mount Boppy. 
(In Mr. R. II. Cambage’s Collection.) 

SANTALACEi®. 

Fuhanus acuminatus 11.Hr. “Quandong.” In scrubby parts 
about the district. There are two varieties, the 
“Yellow” and the ‘‘Red” kinds, the latter being 
that sought after for jam-making. It retains its 
“wild” taste, notwithstanding all the art- of cooking. 
Fruits in winter. 

Santalum lancbolatum R.Br. “Broad-leaved Rosewood*” 
Plentiful in the district, principally in the habitats 
of the Yarreu, and “Mulga.” It is regarded as a 
k good fofldcr-bush. November, 
var. angustifouum, growing at Lerida. The leaves have 
plenty of substance, ami are of a glaucous hue. , 

Exocarpus aphylla R.Br. “Native Cherry.” About Cobar, 
and to the west. Also known as “Native Currant. ” 

Sulxdasa iv. GYMNOSPERM^E. 

CONtPERJE. 

Callitkis Vent. “Cypress-Pines.” 

C. glauca R.Br. Everywhere in the district, but seems 
to do better on flats than on the ridges, where it gets 
into straggling habits. The timber is the chief 
source of building-material here, and is preferred to 
other woods for the “timbering” of the mines* as it 
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carries the sound of the ground “talking/* and hence 
gives better warning than other timbers, of approach¬ 
ing dangers, to the, minors 

C caloauata R.Br. About Nym&gee. “Black Pine.’* 
A stronger and more erect species than the preced¬ 
ing, and preferring hilly country. The timber is 
superior to that of the previous species. 

G\ gracilis R, T. Baker. This “find” is interesting in 
view of the fact, that the species has been found 
before only in the Pilliga scrub. It was described 
by Mr. Baker in These Proceedings for 1903. This 
specimen, I found growing to a height of 25 feet, on 
rather damp, flat soil a few miles from Cobar. It is 
associated with some Casuarinas, and Hakm vittata, 
September. 

Ola™ II MONOCOTYLEDONS. 

Ouch i or,l. ^ 

Ptk«08TVLI* rufa R. Hr., var, Mitouklu. General, {September. 

Limackac. 

Dianella lonctfolia R.Br. Near Cobar. February. 

Bulbink skmibarbata Haw. On flats about Cobar. June. 

Thybanotujs Baueri R.Br. Cobar and Wittagoona. Novem¬ 
ber. Scarce, 

^ ^UWCACEAC. 

Xerotes multi flora R.Br. (?). Among rock at Mount Boppy. 
March, I have only the pistillate plant, 

X, effuba Lindl. On the hills about Cobar. July- 

August. 

Jukouh prismatocarpus R.Br. Wittagoona and Mount 
Boppy. October. 

J. common t b Mey. At Lerida. May. 

Cyferace^. 

HeleocMarib acuta R.Br, Wittagoona and th© Peak. Sep¬ 
tember. 
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Oyperub sp.( ?). Imperfect. Wittagoona. September. 
Cakex sp. ^ f). Imperfect. At Nullimut. August. 

Gramineas. 

Eriachnb sclbhanthoides F.v.M., var. elongata. On stony 
ridges about Mount Boppy. 

E. 0 BTU 8 A R*Br. BetweefI Qobar and Bourke, (In Mr. 
It. 11. Uambage’st Collection.) 

*Lamarckia aurea Moench. Common about Cobar. A 
pretty ornamental grass. February-March. 
Eragrostis Brown n Noes. In parts of the district. May. 
E. PIL08A Falisot. Cobar generally. October. A very 
variable, and sometimes very weak, and small grass. 
E. laniflora Benth. Between Bourke and Cobar. (In 
Mr. Cambage’s Collection.) 

*Poa pratensis Linn. In wet places. An annual, with flat, 
limp leaves. English Meadow-Grass. 

Panicum Linn. Turkeys are very fond of the seeds, hence 
* it is preferred by turkey-farmers, 

P. LEUcoPHiEUM Humb. & Bonpl. District generally. 

The spikelets are very silky. February. 

P. divaricatj ssjmum R.Br. In shaded spots, about 
Cobar. February-March. 

P. gracilr R.Br. Cobar. A variable but useful grass, 
not confined to any particular situation. February. 
P. sangwnalk Linn. Grows into heavy crops on culti¬ 
vated land, but not very plentiful on scrubby land. 

‘ ‘ Rummer-grass. ” March. 

P. promjtum F.v.M. About Elouera. Is not plen¬ 
tiful. Of a rigid nature, and sometimes called 
“Rigid Panick." 

Neukaohne Mitchelliana Nees. “Mulga-Graas." The dis¬ 
trict generally. A good fodder-grass. February- 
March. - 
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N. Munroi F.v.M. Chiefly about the hilly parts, and 
seeking the shade. A beautiful ornamental grass, 
but not plentiful. March. 

Andropogon sericeus R.Br. Cobar and district. “Blue 
Grass/' A useful grass for pastures, December- 
March. 

A. bombycinus R.Br. Scarce at Kergunyah. April. 

Anthibtihia ciliata Linn. u Kangaroo-grass.’ One of 
the mainstays of the grazier. Stock will eat the 
young shoots, and the flower-heads, but will leave 
the stems standing as being too coarse. Somewhat 
general in district. February-March. 

Aristida Behriana F.v.M. Everywhere. A full-headed 
grass. February-March. 

A. vagans Cav. “No. 9 Grass.” General. February. 

A. calycina R.Br. Everywhere. February. 

Stipa elegants sent a Labill. On soft, shaded ground. 
Cobar. March. 

S. semi barb at a R.Br. General in district. This is con¬ 
sidered the mainstay among the grasses, although, 
of late, the awns get troublesome to the sheep both in 
their wool, and piercing to the mutton. “Cork¬ 
screw-Grass .'' March. 

S. scabua Lindl. About Cobar. March. 

Dantbonxa apARTi'j’A F.v.M. On dry parts about Cobar. 
December. 

D. semi annularis R.Br. About Bulgoo. May. 

Pappofhorum avenaceum Lindl. Growing in patches near 
Cobar, March. 

Tribaphis mollis Labill, Western extremes of the district, 
January. Useful as an ornamental grass; the heads 
are heavy and nodding, 

Oynodon daotylon L. C\ Rich, “Couch Grass.” Growing 
in patches wherever there is some topsoil, January- 
March, 
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Chloris acicularis Lindi. “Spider-grass." On damp flats. 
December-Marcb. 

C. truncata R.Br. “Windmill-grass." “Star-grass." 
Everywhere on sandy spots. December-March. The 
Chloris grasses are considered good sheep-grasses. 
Eleustnk ^gyptica Pers. “Button-grass." Cobar gener¬ 
ally. March. 

Diplachne LOLiiFORMis F.v.M. Generally in the summer 
about Cob&r, but not lasting long. February. 
Sforobolus Lindleyi Benth, A very tender, but pretty 
ornamental grass. October. 

*Bromus mollis Linn. Wittagoona, September. 

*Hordeum mubinum Linn. “Native Barley," Cobar. Octo¬ 
ber. 

*Avena fatua Linn. “Wild Oats." Wittagoona. October. 

CUm III. AC0TYLED0N5. 

Marsilsacejb. 

Marsilea quadrifolia Linn. “Nardoo." Wittagoona. 

M. hirsuta R.Br. Common about the district. 

Filices. 

Ophioglossum vulgatuic Linn. At Nullimut Tank. 
Cheilanthes TisNUfFOMA 8w. In shady places everywhere. 
Notholasna 01 stans R.Br. Cobar and Mount Boppy. 
Among rocks. 

Grammitis butabfolia R.Br, “Blanket-fern." Wittagoona. 
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NOTES ON THE NATIVE FLORA OF NEW SOUTH 
WALES. * 

By R. H. Cambagb, F.L.S. 

Past viii. Camden to Burragqhano and Mount Wkhong. 

{Continued from These Proceedings , 1909, p . 339.) 

(Plate xviii.) 

The Burragorang Valley and The Peaks, or Yerranderie 
Silver Mines, are conveniently reached from Camden, the 
distance to the latter being about 42 miles westerly, while 
the former is about halfway. Mou«t Werong is on the sum¬ 
mit of the Great Dividing Range, some 70 miles by road 
westerly from Camden; so that the area discussed in this 
paper comprises an ascending section, commencing about 20 
miles from the coast, at an elevation of 230 feet, and gradu¬ 
ally rising along the southern portion of the Blue Mountains, 
until finally reaching an altitude of 4000 feet above sea-level. 
Such an area affords some striking examples of the effect of 
climate upon plant-life. In the eastern portion, coastal forms 
are noticed* but many of these are gradually left behind as 
the ascent is made, and cooler regions are reached, their 
places being taken by types better adapted to withstand the 
more rigid climatic conditions, and whose homes are on the 
highest parts of Eastern Australia or in Tasmania, The road 
followed is full of interest from a geological and physiographic 
point of view, one of the finest examples of denudation in 
the State being met with, in the deep valley of the Wollon- 
diHy River, which has entrenched itself to a depth of over 
1700 feet. As the vegetation is so often regulated by the 
geological formation, the following outline is furnished of 
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tbe various formations that are passed, in order that the 
changes in the flora may be the better understood. 



Camden is situated well within the Wianamatta Shale am 
of the Upper Triassic period, andthis formation continues to, 
and beyond, the little village of The Oaks, which is reached 
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at 9 mile*. Within this distance, N however, an important 
change takes place, as although the road at the 4-mile post 
is only about 80 feet higher than at Camden, or 307 feet 
above sea-level, during the succeeding miles, the ascent 
amounts to 660 feet; and, at a point in this ascent, the 
Mawkesbury Sandstone makes its appearance, and with it a 
change in the local flora. The cause of this sudden change 
of levels has been brought about by the faulting down or 
folding of the shale-area towards Camden, and the feature 
is a continuation of the well-known Lapstone monoclinal fold 
just west of Penrith. After the summit is reached, at 
about 966 feet above sea-level, the shales are noticed to be 
much denuded, and gradually thin out in the course of a 
few miles towards Burragorang. A volcanic dyke, about 
3 feet wide, occurs on tbe left hand side of the road-cutting, 
about a quarter of a mile short of The Oaks. 

From The Oaks to the top of the mountain overlooking the 
Burragorang Valley, a further distance westerly of 9 or IT) 
miles, the country rises at a gradual slope from about 960 feet 
at the village, to approximately 2000 feet on the cliffs over¬ 
looking the valley, though the road does not pass over the 
highest point. The Wianamatta Shales disappear after the 
first few miles, and the remainder of the road is over Hawkes- 
bury Sandstone. 

Hie following section of levels from Camden to Burrago¬ 
rang, kindly arppHed by W. Claude Wilson, L.S., will be 
found very valuable for reference: — 

in Its* in feet 

MO Camden 1003 1 m. from The Oaks 

307 4 miles from Camden 1683 7 miles from The Oaks 

W4 5 „ „ „ 1805 Highest Point of Road 

5$ „ „ „ 1799 8 m. 

879 8 ft „ „ 1746 8$ m. 

966 8$ (about) 1247 10 m. 

944 ThsOaJu 968 11m. 

970 Werriberri Creek Crowing 246 Bed of Nsttei River »t 

crossing 
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The descent into Burragorang occupies some three or four 
miles, the point reached being near the junction of the Nattai 
and Woilondilly Rivers. The road down follows a cutting, 
which, at one point, winds along the face of the cliff. The 
valley itself is a magnificent example of stream-denudation. 
Through the mountain, the waters of the Woilondilly and its 
tributaries have gradually carvnd a channel from one to two 
miles wide, with a depth of 1,750 feet; and, in places, have 
swept away the whole of the sedimentary strata, which con¬ 
sist of Hawkesbury Sandstone, Narrabeen Beds, and Permo- 
Carboniferous Sandstones and Shales, including a coal-seam, 
leaving majestic, towering cliffs on either side, which outline 
the course of the gorge. Up this valley the road now passes 
for some 10 miles in a southerly direction, after which the 
river is crossed, and a westerly course followed for about a 
dozen miles up a gradual ascent to the vicinity of The Peaks, 
now officially Known as Yerranderie. 

Over this latter distance the denudation has been enormous 
(Plate xviii.), nearly the whole of the sedimentary formation 
paving been Bwept away, thereby exposing a porphyritic or 
febitic rock, in which some rich silver deposits occur.* On 
several of the elevated spots are remnants of Upper Marine 
formation, as indicated by the fossils, which are plentiful in 
places, amongst others identified by Mr. W. S. Dun being Spxriftr 
tarnncmierme } Martiniopsis mbradiata , and Merimnopteria. About 
a mile beyond Yerranderie, towards the head of the Tonalli River, 
Devonian fossils (Spirifer disjuncta) were found in' 1905; and 
these beds were subsequently traced northerly, towards the 
Kowmung River, where they are tilted at a very high angle. 

The Peaks are the remnants of a dissected chain of Permo- 
Carboniferous cliffs, towards the extreme south-western edge 
of what is known as the Permo-Carboniferous ooal-basin. The 
highest, or Far Peak, owes its preservation to a small cap of 


* See Mineral Resources of New South Wales, by 1, P, Pittman, 
ARAM. 
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basalt, insufficient, however, to exevcise Any influence on the 
surrounding vegetation. Its height ij approximately 2,700 
feet above sea-level, that of the village being about 2,000 
feet. A few miles to the southward of The Peaks, it may 
be noticed that the sandstone-area gradually disappears, so 
that the locality marks approximately the south-western 
margin of those great escarpments known generally as the 
Blue Mountains. It, therefore, follows that the valley of the 
Wollondilly, above its junction with the Nattai, though well 
on the eastern watershed, is rather exposed to dry or western 
influence, and protected from the damper eastern atmosphere, 
the consequence being that the flora is, to a slight extent, of 
a western type, and there is an absence of the brush or jungle 
so common on the moist, sheltered parts of our coastal rivers, 
or in the sheltered tributaries of the Kowmung River, just to 
the north of this area. The locality affords a good example 
of the influence which aspect exercises upon the growth of 
forests. 

From Yerranderie, past Colong and Bindook to Mount 
Werong, the country gradually rises from 2,000 feet to 4,000 
feet above sea-level, and the geological formation alternates 
between telsite and a few hills of Permo-Carboniferous Sand¬ 
stone, after which, and beyond Bindook, there is a* consider¬ 
able area of Silurian Slate, with some basalt on the highest 
points, such as Mount Shivering (3,678 feet), and the actual 
summit of MountfWerong (4,005 feet). Much of the country 
around Mount Werong, which is on the Great Dividing 
Range, consists of a granite-plateau, having a general eleva¬ 
tion of about 3,900 feet. 

George The first botanist or collector to visit any 

part of the area described in this paper, was George Caley 
(Sir Joseph Banks’ seed- and plant-collector), whose explora¬ 
tory journeys were made in 1802 and 1804, but were confined 
to that part between Camden and The Oaks, neither 6f which 
towns existed at that time. Caley’s course, in 1802, was ffcom 
near Menangle to Ficton, and oh past Pictoh Lakes (which he 
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called Scirpus Mere), about a mile, returning thence to the 
west of Picton, and on a later journey, proceeding westerly to 
near the head of Stouequarry Creek. From this point, he 
travelled north-easterly, and then northerly on the eastern 
side of Werriberri or Monkey Creek (which he named Brush 
Creek), passing close to where the village of The Oaks now 
stands, and returning to the j^epean at a point between Cob- 
bitty and Bringelly. Here he crossed, and proceeded in a 
nearly direct line to Bent's Basin, which locality he termed 
Dove Dale. 4 The area roughly bounded by lines joining 
Camden, Menangle, Picton, and The Oaks, Caley named Vac- 
cary Forest, afterwards known as the Cow Pastures. 

Francis BarraUicr .—Ensign Francis liarrallier, when trying 
to find a passage across the Blue Mountains in November, 
1802, f passed Menangle and the site of the present town of 
Picton; and, keeping well to the south of The Oaks, reached 
the Nattai Biver, which he followed about six miles to its 
junction with the Wollondilly. He next proceeded up that 
river to a point just beyond the junction of the Tonalli, and 
went thence westerly past the South Peak, Colong, and Bin- 
dook Swamp to Gulf Creek, where he turned into the Kow* 
raung River, and up Christy's Creek, until stopped by a 
waterfall nearly 100 ieet high. He records having collected 
plants just before descending into the Nattai on the 9th 
November, and about Colong on the 30th November, 1802, 
though none of the localities beyond Nattai are referred to 
under their present names. § - 

The route dealt with in the first part of this paper crosses 
Caley's track at The Oaks, while the succeeding parte deal 
largely with the country traversed by Barrallier beyond the 
Burragorang Valley. 


* See Historical Beoords of New South Wales, Vol.v., p.724, with map. 
t See Historical Records of New Sooth Wales, Vol. v. ( p»749, with map: 
| For detailed account of Barrallier 1 * route, sea « paper by the Author, 
in The Surveyor, ” 1910, p. 141. „ 
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Rainfall . —According to the records at the Sydney Obser¬ 
vatory, the following are the annual rainfalls at some locali¬ 
ties surrounding the area described in this paper. Camden 
27 8 inches, Picton 29*3, Jenolan Caves 31*8, Oberon 34, 
Taralga 284, and Cox's River, just below Burragorang 28, 
the average for the whole area Oeing about 30 inches. 

Camden to Burragorang . 

Between Camden and the junction of the Nattai and Wol- 
londilly Rivers at Burragorang, a distance of about 22 miles, 
the following plants were recorded ; — 

RaNUNCULACKiE : Clematis aristata R.Br. 

DiLLBNiACEiE: Hibbertia dentata R.Br., H: diffusa R.Br,, 
//. Bittardieri P.v.M., E. strictaHJ&T. 

Vjolahimje: lonidium filiforme , P.v.M, 

PiTTOSPOKKi®: Pittosporum undulatum Vent., P. revolu- 
tum Ait., Burmria spinosa Cav. (Blackthorn). 

Polyoausac: Comesperma ericinum D.C. 

Stercuuacbje : Lasiopetalum parviflorum Rudge. 

Tujaceae; Ekeomrpn* rcticulatus Sm., (E, cyanem Ait.), 
tBlue Berry Ash). 

Rutaceje : Baronin ledifolia J. Gay, Eriostemon mlicifolius 
8m,, M, myoporoides D.C,, E . hiepidulus Sieb. 

StackkousiBjE: Stackhousia Unarifolia A. Cunn. 

Rhammmjc: Pomaderris ape tala LabilL, P, cinerea Benth., 
P. ligustrina Sieb. 

Sapikdac&f: Podonasa triquctra Wendl., (Hop Bush). 

LsGtruxttoSAS; Oxylobium trilobatum F.v.M., Qomphalo* 
bium grandiflorum Sm., G. latifolium Sm., Jacktonia scopa- 
ria R.Br,, (Dogwood), Davicsia carymbosa Sm., 1). ulicina 
Sm,, Pultenm stricta Sims (!), P. scabra R.Br., P. villosa 
Willi, P* flcxilis Sm., Dittwynia ericifolia Sm., D* flori* 
bunda Sm., var, spineecm*, Bossiau lentictdaris Sieb,, 
buwifolia A. Cunn., B, rhombifolia Sieb., J?. scolopendria 
Sm., Hovca longifolia R.Br.) Indigofera australis Willd., 
Kennedy a rubicunda Vent., Acacia armata R.Br., A. flori- 
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bunch Willd,, A, longifolia Willd., A. decurrem Willd., var. 
normalis (Green Wattle), A . discolor Willd,, A . jumperina 
Willd., *4. penninervis Sieb,, (Local Hickory), A> suaveolens 
LindL, A. linifolia Willd., A . myrti folia Willd., A. imptara 
Benth. (?), A. data A. Cunn. (Cedar Wattle). 

RosackjB: Rub us parvifolius L. 

Saxifrages: C erdtopetalum gummiferum Sm., (Christ¬ 
mas Bush), C apetalum Don, (Coachwood, Leather Jacket, or 
Whitewood). 

Cbassulaces : Tilhxa verticillaris D.C, 

Droseracxs: Drosera sp. 

Mvrtaces: Leptospermum flavescens Sm., L, ttcllatum 
Cav., L. attenuatum Sm., Callistemon Bp., Melaleuca hyptri - 
cifolia Sm., M. tkymi folia Sm., M . linariifolia Sm., M . 
styphelioides Sm., (Prickly Tea Tree), Angophora sub vein - 
tina F.v.M., (Apple Tree), A. intermedia D.C., and var. 
angustifolia (Apple Tree), A. lanccolata Cav., (a so-called 
Red Gum), Eucalyptus hemiphloia F.v.M., (Box), E . tereti - 
cornis Sm., (Forest Red Gum), E> crebra F.v.M., (Narrow¬ 
leaved Ironbark), E. paniculata Sm., (White or Grey Iron- 
bark), E. siderophloia Benth., (Broad-leaved Ironbark), 

E, maculata Hk., (Spotted Gum), E. quadrangulata 
Deane k Maiden, (Brush Box of South Coast), E. Bosistoana 

F. v.M., (Box), goniocalyx E. F.v.M., (Mountain Gum), E. 
eugenioides 8ieb., (White Stringybark), E. Macartkuri Deane 
k Maiden (Woollybutt), E. pilularis Sm., (Blaokbutt), E. 
Dcanei Maiden (a Blue Gum), E. corymbosa Sm*, (Blood- 
wood), E. piperita Sm., (Sydney Peppermint), E . Considem- 
ana Maiden, E . Sieberiana F.v.M., (Mountain Ash), E. 
hmmastoma Sm M (Brittle Gum or Brittle Jack), E, punctata 
D.C., (Grey Gum), #. resiniferd Sm., (Red or Forest Mahog¬ 
any), E. longifolia Link k Otto, (Sydney Woollybutt), E, 
numerosa Maiden, (Ribbony Gum, River White Guta, or Pep- 
permint), Tristania laurina R.Br,, (Water Gum), Synedrpia 
laurifolia Ten., (Turpentine), Backhousia myrtifolia Hk, k 
Harv., (Myrtle), Eugenia Smithii Poir., (Lilypilly), 
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Umbbluferjc: Xanthosia pilosa kludge. 

Akaliackje: Astrotricha floccosa D.C., A . ledifolia D.C., 
Panax sambucifolius Sieb. 

Rum ace ac: Pomax umbellatn Sol. 

Composite: Olearia ramulom Labill., 0. viscidula Benth., 
Brachycome sp., Cotula australis Hk., Cassinia longifolia 
R.Br., llelichrysum diosmifolium Don, 

Stylideae: Candollea serrulata Labill., Stylidium grami- 
nifolium 8w,, (Trigger-flower), 

Goodenjace-* : Goodenia ovata 9m., G. barbata R.Br., 
(with pale blue flowers), G. hederacea 8m., Scmvola hispida 
Cav,, Dampiera Brownii F.v.M., (blue flowers). 

Camfanulacbas : Wahlenbergia gracilis D.C., (Blue Bell). 

Epacrideae: Astrolortm humifusum B.Br. f Brachyloma 
daphnoides Benth., (sweet-scented flowers), Leucopogon 
muticus R.Br., L. ericaides R.Br., Acrotriche divaricata 
R.Br., Dracophyllum secundum R.Br. 

PrikulacswE: AnagaUis arvensis L., (Pimpernel). 

jASittNEAB: Notelcm longifolia Vent. 

A8CJUEPIA0EJB: GompKocarpus fruticosus R.Br., (African 
Cotton. Introduced). 

LoganmC&b: Mitrasacme polymorpha R.Br., Logania flori- 
bunda R.Br. 

Oxntusii: Erythrusa australis R.Br, 

Solanejc: Solanum cinereum R.Br., S. pseudo-capsicum L. 

Sceophulabine/c : Duboisia myoporoidt s R.Br, 

Biononiace^: Tecoma australis R.Br., (Wonga Vine), 

Verbenaoejs: Clerodcndron tomentosum R.Br. 

LaBIATJE; Prostanthera lasianthos Labill., P. incana A. 
Cunn. 

?■ Poi-yoonaom : Polygonum minus Huds. 

Laurineas: Gassy tha sp., (Dodder), 
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Proteaceas ; PctrophUa ptdchcUa R.Br., Persoonia ferru* 
ginea Sm., P. salicina Pers,, (Geebung), P. linearis Andr., 
Xylomelum pyriforme 8m., (Wooden Peer), Lambertia for 
mom Sm., (Honey-flower), Greviilea montana R.Br., <?, muc* 
ronulata R.Br., var. angustifolia (?), Uakta dactyloidts Cav., 
Tclopca speciosiasima R.Br., (Waratab), Lomatia ailaifolia 
R.Br., Banksia sptnuloaa Sm.,*£. serrata L., (Honeysuckle). 

Thymele^: Pimelea limfolia 8m. 

Euphoriaceas : Poranthera ericifolia Rudge, Amperea 
spartioides Brongn., Phyllanthus Gaatrccmii J. Muell., P. 
thymoides Sieb. 

Urticeje: Trtma cannabina Lour., Ficus rubiginosa Desf. 

Casuabine^s: Casuarina glauca Sieb., (Swamp Oak), <7. 
auberosa Ott. k Dietr., (Black Oak), V. torulosa Ait., (Forest 
Oak), C. Cunninghamiana Miq., (River Oak). 

Santalace^r: Exocarpua cuprcsaiformis Labill., (Native 
Cherry), E. stricta R.Br. 

OrchidejE : Liparia reflcxa Lind]., IJcndrabium »p, 

I ride m: Patersonia glabrata R.Br., (Wild Iris). 

Liliackjc: Stypandra glauca R.Br., Xcrotca longifolia 
R.Br., Xanthorrhwa hastiUs R.Br*, (Grass-Tree). 

Typhacbas: Typha angustifolia Linn., (Bullrush). 

Filicss; Alsaphila australis R.Br., (Tree-Fern), Adian* 
turn Aethwpicum L., (Maiden-Hair Fern), Ptcris oquilina 
L., (Bracken).* 

When leaving Camden, the Wianamatta shale-area was 
traversed; and, the country having been considerably cleared, 
only the following large trees were noticed during the first six 
miles:— Eucalyptus hemiphloia t E t tcreticorms f E. crebra , 
Angophora subvdutina , Casuarina glauca and C. Cunning* 
hamiana. 

Acacia glaucssoena Willd., occurs plentifully along the 
banks of the Nepean River. 

A . floribunda may be seen along the banks of Werriberri qr 
Monkey Creek (Brush Creek of Caley), just beyond The Oaks; 
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and, in the month of August, is laden with masses of ex¬ 
tremely beautiful flowers. This is one of the Wattles which 
has its blossoms arranged in spikes instead of little round 
balls. A. longifolia, of which the former is sometimes re¬ 
garded as a variety, was confined to the sandstone-area, a 
formation which A . floribunda usually avoids, preferring the 
shale-areas; and the two trees appear to be specifically dis¬ 
tinct. 

The stately Acacia data, with its broadly pinnate leaves 
which somewhat resemble* those of the common Pepper-Tree 
(Schinus molle), was noticed in the deep gullies beside the 
descent into Burragorang. Its pinnate leaves have suggested 
for it the name of Cedar Wattle. This species is well known 
in the gorges of th<\ Blue Mountains, and, until recently, 
could be seen from the train at Narara near Gosford. 

Angophora subvclutina was confined to the shale-area near 
Camden, its chief distinguishing characteristic, when com¬ 
pared with A. intermedia in the field, being its broad cordate 
leaves. A . intermedia, and its remarkably narrow-leaved 
variety were noticed at intervals beyond The Oaks, all three 
being known as Apple-Tree. A . lanceolata, a so-called Red 
Gum, was restricted to the sandstone-formation as usual. 

Eucalyptus hemiphloia , the common Grey Box, was found 
only on the shale-formation, showing its customary aversion 
to the sandstone. 

The various IrOnbarks were either on the deep shale, or 
where the sandstone was thinly coated with shale. 

B. macula ta, the well-known Spotted Gum, occurs just 
where the monoclinal fold, already alluded to, has thrown 
down the shales and exposed the Hawkesbury Sandstone, about 
four miles before The Oaks is reached. This species, which 
produoes a timber famous for its tensile strength, is widely 
distributed throughout the coastal districts of New South 
Wales. By the casual observer, erect trees of Angophora 
lanceolata are sometimes mistaken for E, maculata* In going 
south from Sydney along the IUawarra railway tine, the 
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Spotted Gum is not seen, except for a few trees just beyond 
Wollongong, until the neighbourhood of Nowra is approached, 
after which it becomes common, and occurs at many points along 
the Milton road, such as at The Falls, and beyond Tomerong, 
where the geological formation is of PermoGarboniferous 
age. It is absent, however,, from the igneous formation of 
Milton, but reappears to the south immediately the sedi¬ 
mentary rocks are reached, being plentiful towards Bateman's 
Bay and also at Wagooga, where some of the very finest 
specimens of this species may be found It extends into 
the north-eastern part of Victoria, but is only very sparsely 
represented in that State. On parts of the North Coast of 
New South Wales it is a common tree, an d occurs in the 
Maitland-Singleton district on the Permo-Carboniferous for¬ 
mation in company with E. crtbra , the Narrow-leaved Iron- 
bark. It extends to within about twenty miles of the Great 
Dividing Range at Crooked Creek, on the Tenterfield-Casino 
road. E . maculata is decidedly rare, however, in the Sydney 
district, and generally speaking appears to avoid the Hawkes- 
bury Sandstone formation. There are a few exceptions to 
this discrimination, one being its occurrence on the sandstone 
just near the monoclinal fold from The Oaks to the western 
side of Mulgoa, while others are at Newport, and on the 
Appin road, about five miles from Campbelltown. At New¬ 
port, the Spotted Gum is growing on the rocks which form a 
remnant of the base of the Hawkesbury Sandstone immedi¬ 
ately overlying the Narrabeen Shales; while at The Oaks, and 
near Campbelltown, it occurs on the top of fairly thick beds 
of Hawkesbury Sandstone, from which the overlying Wiana- 
matta Shale is, in places, only just barely removed. Obser¬ 
vations in regard to the distribution of this species tend to 
show that it does not seek either a highly siliceous sandstone, 
or a shale or slate of basic origin, but flourishes best where 
there is a combination of the two; and while it usually avoids 
the Hawkesbury Sandstone areas, as too siliceous, it is *teo 
absent from the deepest portions of the Wianamatt* Shale* 
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Its occurrence on this latter formation denotes the presence of 
sand in the vicinity. 

E. quadrangulata , E . jSonstoana, and E* goniocalyx are 
growing together on the shale*formation about a quarter of a 
mile on the Camden side of The Oaks. The same association 
has been noticed at West Dapto; while at Milton, the first 
two are found on the igneous formation, and the latter occurs 
in the adjacent mountains of Permo-Carboniferous forma¬ 
tion.* 

E , Bosutoana might be referred to as the coastal analogue 
of E . meUiodora A. Cunn., the western Yellow Box, though 
the inner bark of the former is white instead of yellow, besides 
other differences. In the outer bark, the two trees resemble 
one another in the forest; but although the latter has a very 
wide range, chiefly in the western areas, the former seems con¬ 
fined to the coastal slopes, and is not regarded as a common 
box-tree even there. Near Marulan, the two species occur 
together, on basaltic formation. 

The only trees of E. Maearthuri notioed, were distributed 
along the banks of Werriberri Creek, just beyond The Oaks, 
and in the morning light in June, the foliage was conspicu¬ 
ous through having a faintly bluish tint. This species is 
usually known as Woollybutt in the Moss Vale district, from 
the nature of the bark; but the particular trees under discus 
aion have scarcely any of the woolly fibre, being fairly smooth, 
though thh bark is somewhat hard and flaky near the base. 
This is the most northern point known to me for the species. 
(For previous remarks on this species see these Proceedings 
for 1906, p> 434.) 

E. pHularis, which produces the well-known and valuable 
Blackbutt timber of commerce, waB seen only just beyond The 
Oaks, where the shale occurs as a thin coating over the sand¬ 
stone, and at an attitude of from 1000 to 1100 feet. Although 


# For previous remarks on M quadrmnpulata, see these Proceedings, 
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this species is common throughout the coastal districts, north 
and south of Sydney, it has a limited range in a westerly 
direction, never ascending far into the mountain-area. There 
are few Euo&lypts whose lateral roots protrude above the 
surface of the ground more than those of E. pilulafie. 

E. Deanei is first seen ahout a mile or so west of The Oaks, 
just before the margin of tile shale is reached, and occurs 
again near the descent into the Burragorang Valley. It is 
known as Blue Gum, and gives rise to the name of the creek 
which flowB from Ficton Lakes into the Nattai River. Blue 
Gum Creek is the most southern locality recorded for the 
species, but it extends northerly to northern New England, 
crossing at Deepwater, to the western side of the Great 
Dividing Range, though as a somewhat dwarfed tree known 
as Brown Gum. Although it continues down the Burrago¬ 
rang Valley, below the junction of the Nattai, and with its 
beautiful white boles, is one of the most majestic trees in the 
locality, it does not appear to extend up the Wollondilly above 
the Nattai Junction, owing perhaps partly to the change of 
geological formation, after a few miles, from sedimentary to 
igneous (felsitic), but probably chiefly because of the exposure 
oI this upper area to westerly influence; for, owing to the 
great amount of denudation up the river and on the western 
side, the country is more exposed to the cold and drying 
effect of westerly gales. E. Deanei flourishes best under an 
eastern rather than a western aspect, and it is only in the 
extreme north, where the atmospheric conditions are tempered 
by the increased warmth of northern latitudes, that it seems 
able to cross to the western side of the Main Range. 

E. torymbom , the common coastal Bloodwood, is confined 
to the sandstone as is usual. There is scarcely any species of 
Eucalyptus with a more definite partiality for sandstone 
(siliceous formation), and an aversion for shale or slate areas, 
than E . corymbow; and if it be found growing on the Wiana- 
matta Shale, the proximity of sandstone and the thinness of 
fcne shale, may be confidently deduced. Although a lover of 
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tho sandstone, the Bloodwood requires another condition, and 
that is warmth, for while the Hawkesbury Sandstone extends 
from Sydney across the Blue Mountains to Lithgow, E. corym - 
bosa finds, at about 3,000 feet, that the climatic effect domi¬ 
nates over the consideration of geological formation, and the 
species becomes rare after the town of Wentworth Falls is 
passed. The timber of this tree, though containing a number 
of gum-veins, is well known to possess remarkable qualities 
for lasting a long time in the ground. 

E. Consideniana may be seen on the top of the mountain, 
on Hawkesbury Sandstone, just before the descent into Bur- 
ragorang is commenced, aud without some inspection is not 
easily identified. It may be said to have the grey fibrous 
bark of E. piperita (Sydney Peppermint), and the fruits 
(almost) of E . Sieberiana (Mountain Ash). Its juvenile foli¬ 
age is narrower than that of either, and is arranged vertically 
like that of the latter and unlike that of the former, which is 
disposed horizontally * So far it has always been found 
associated with E. piperita and E. Sieberiana , flowering early 
in November or just after the latter and before the former; 
and the suggestion that it may have originated as a hybrid 
between these two species, though extremely difficult of proof, 
may possibly be correct, f 

E. Coniideniajm seems to have no definite vernacular name, 
probably owing to the difficulty of its absolute identification 
by bushmen, but is variously referred to as Peppermint or 
Messmate, though both of these names are more generally 
applied to other trees, It is known to occur near Gosford, 
and on the mountain-top just north of Newnes on the Wolgan 
River; and extends southerly from these points, occurring 
intermittently, as far south as Ulladulla, being found on the 
coast at the latter place, and to within 100 feet of the top of 


* For description of seedlings of Bt. piperita and E Sitbtriana , see these 
Proceedings 1*05* p. 195(X TL Maiden and ft. H. Cambage). 

tSee remarks by J. H. Maiden, these Proceedings 1004, p.477. 
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the Pigeon House Mountain to the westward. So far as at 
present known to me, it always grows on soil derived from 
either Hawkesbury or Permo-Carboniferous Sandstone, and 
is an indication of poor agricultural or pastoral country. 

E. longi folia (Sydney Woollybutt) was noticed only beyond 
The Oaks, where a thin coatijg of shale remains over the 
sandstone; and although this species is well known in places 
around Sydney, it is often found growing at the points of 
contact between the shale and sandstone. E. longi folia occurs 
as far north as near Raymond Terrace, just across the Hunter 
River; and, in coming southerly, may be seen at such places 
as Wyong, around the western suburbs of Sydney, Wollon¬ 
gong, Nowra to The Falls, Narrawallee near Milton, Termeil 
and Bateman's Bay. At the latter place and towards Moruya, 
it becomes common, being known as Peppermint and Red¬ 
wood, the latter name being suggested by the colour of the 
timber. On the Upper Clyde River it is E. Baligna which is 
known as Woollybutt. E. longifolia continues south into 
Victoria. It is a'coastal tree, and may be readily recognised 
by its large, somewhat pear-shaped fruits, which are arranged 
in threes on fairly long pedicels, and have a rather remark¬ 
ably sculptured rim. The locality now recorded, about five 
miles west of The Oaks, at an altitude of 1,500 feet, is one 
of the most distant points from the coast known to me for the 
species. 

E. numcroBa, which is known variously as River White 
Gum, Ribbony Gum, and Peppermint, (the latter name being 
suggested by the odour of the crushed leaves), is common 
along the banks of the Nattai River, but was not met with 
until that point was reached, although it is known to occur 
along the Nepean River, both above and below Camden. This 
species was formerly recognised as E. radiata Sieber, which 
latter, Mr. Maiden explains, is only a form of E. cmggdalina 
Labill., (These Proceedings, 1904, p. 751). (For previous 
remarks concerning this tree, see These Proceedings, 1902, 
p. 574; and 1906, p. '436.) 
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Syncarpia tourifolia (Turpentine), so widely known in con* 
noction with its value as piles in salt water, occurs just beyond 
The Oaks, or near the margin of the shale. The district 
bounded by linos roughly joining Picton, The Oaks* Penrith, 
and the north-eastern side of Parramatta is largely composed 
of tU>ep beds of what is known as Wainainatta Shale, which over- 
lies the Ilawkesbury Sandstone, but becomes shallow, where 
moro denuded on the higher levels outside the margin of this 
area. Now, it is remarkable that the Turpentine follows 
practically all round this margin, and also on the isolated 
outside remnants, as at Springwood, etc., though it rarely 
encroaches upon the deep shale-area, but ceases when the 
thickness exceeds about 100 feet. Its presence within this 
area would indicate the vicinity of sandstone, or at least 
sandy soil. Its occurrence near The Oaks, therefore, is in 
keeping with its usual discrimination in regard to selection 
of geological formations. This species extends northwards 
into Queensland, and goes south .of Sydney to within about 
a dozen miles of Bateman’s Bay. It is of interest to note in 
connection with its selection of soils, that its terminal point 
in the south is practically identical with that of the great 
Permo-Carboniferous coal-basin.* 

Vatnarina glaum (Swamp-Oak) was noted a few miles 
from Camden, and was only sparsely represented. This is 
the common saltwater-oak found all along our coast; but it 
follows up certain freshwater creeks, which are sluggish and 
contain brackish water. The presence of this species on the 
uplands suggests saline conditions. (See these Proceedings, 
1901, p. 687). 

C . mberom (Black Oak) was confined to the sandstone- 
area, a formation to which it is partial, being a lover of 
siliceous soils. 


• ‘‘Climatic atid Geological Influence on the Flora of New South Wales,” 
By R* H. Cambage. Report Aust. Assoc. Adrt, of Science, 1907, p.476. 



658 NOTES ON THK NATIVE FLORA OF NEW SOUTH WALES, viii., 

6\ torulow (Forest-Oak) occurs around The Oaks, and is 
the species from which the town derived its name. This 
tree is easily identified by its fine, pendulous branchlets, which 
are often very light brown, apart from the colouring given 
by the presence of male flowers; and the sheath-teeth are 
only four in number. The flat-topped cones are somewhat 
melon-shaped, often exceeding* one inch long, and even, 
though rarely, inches. The valves protrude only very 
slightly, consequently the coneB have much the same appear¬ 
ance both before and after the' seeds are shed, in which 
feature this species differs from many of the genus. 6\ toru- 
lom has a considerable range from Sydney well into Queens¬ 
land, but its southern recorded limit is practically around 
The Oaks and Picton. 

In regard to its selectmen of geological formations, it ap¬ 
pears to avoid the extremely acid rocks upon which C. 
rota often flourishes; and when these two species are found 
in the same forest, it will generally be seen that C. torulma 
has sought out the less siliceous portions, often well drained 
hillsides. In the Sydney district, therefore, while the former 
favours the Hawkesbury Sandstone formation, the latter pre¬ 
fers those areas where the sandstone has been mixed with 
the shale. 

In describing Vaccary Forest, Caley evidently refers to 
C. torulom when he speaks of some of the hills as "abounding 
with she-oaks/' and "making good pasture/' 

V. Cunninghamiana (River-Oak) occurs on the Nepean 
River, and on Mount Hunter Rivulet some five miles out, 
while it is a feature in the landscape on the banks of the 
Nattai and Wollondilly, and during the droughts of a few 
years ago was most extensively used as fodder for stock. 
Unlike C. glaum , it never grows on salt-water streams, and 
its presence is always an indication of good fresh water. In 
tidal rivers, near the point where the fresh and salt waters 
meet, the two species may grow within a few chains of each 
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other, without intermingling. C\ Qunninghamiana is the 
species to which Barrallier refers where he mentions that 
''three natives sat under the shade of a she-oak,” (Historical 
Records, v., p. 791). 

Stypandra ylmiva occurs about half a mile above the Nat- 
tai, on the old road ; and while, in September, many of the 
plants were covered with the usual beautiful deep blue 
flowers, three of the adjacent little bushes bore nothing but 
pure milk-white blossoms. 

Hurray or any to Yerranderie and Kowmvng * 

From the junction of the Nattai and Wollondilly Rivers to 
Yerranderie, is about 20 miles, the road following the valley 
of the Wollondilly southerly for about halfway, after which 
it turns westerly, and gradually ascends fairly open felsite- 
country, thinly capped in places with Upper Marine forma¬ 
tion, which on the north and west rises into high escarpments. 
This open country is what Barrallier referred to, when he 
reported forest-land beyond Nattai in 1802, and the Blue 
Gum, lronbark, and Apple Tree he mentions are Eucalyptus 
terefirornis , E, crebra t and Angophora intermedia respec¬ 
tively. - 

The Kowmung River, which is 8 or 10 miles northwesterly 
from Yerranderie, Aowb througn a deep cafion the depth of 
which, from the mountain-tops, is from 1,500 to 2,000 feet. 
The bed, which Opposite Cedar Creek is about 1,000 feet 
above sea-level, is in Silurian slate, upon which are super¬ 
imposed Devonian quartzites; and these are capped by Permo- 
Carboniferous sandstones and shales, which, some few miles 
down the stream, are again covered by Hawkesbury Sand¬ 
stone. The shelter and seclusion of this profound gorge, pro¬ 
vide homes for both plants and birds not seen in the country 
immediately to the southward. 

The plants mentioned in the following list were found be¬ 
tween Burragorang, Yerranderie, and the Kowmung River; 
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and where they may have been already referred to in this 
paper, the authors' names are not repeated. 

ItANUNCULACEAi: Clematis ari*tutu> Ranunculu* / xtrviflo - 
rm L. (head of Lannigan’s Creek). 

DilleniacejK : Hibbertia linearis R.Br., and var. obtusi 
folia , (a very narrow-leaved form), II. vohibilu Andr., II. 

1 diffusa , II. Billardieri. ■* 

Chuci fkh m : Car dam i n e hirsuta L. 

Violarieas: Viola bttoniccefolia Sni., V. hederacea Labill. 

Pitt os pore as : Pittosporum undulatuni (South Peak to 
Colong), Jiurmria spinosa (Black Thorn), Vitriobatus multi - 
florus A. Cunn., (?) (on the Kowmung River), liillardiera 
stand cm Sm. (ltoly Poly Vino). 

Polygale-e: Comtsperma volubile Labill., (near Byrnes' 
Gap). 

Cakyoph yllkae; Stellaria punyens Brongn., (among tho 
basalt on Far Peak). 

Malvaceae ■ 1 laytanthu# pulchcllutt A. Gray, var. tomrn~ 
toeun (on Lannlgan’s Creek), liowittia trilocularu F.v.M. 
(South Peak to Colong). 

Sterculiaceab ; Bterculia divtnifoliu G. Bon, (not plenti¬ 
ful in this district, except on the limestone), Vommermuxt 
Fr uteri J . Gay (?) (on Kowmung), lauopetulum ferniyinr.um 
Sm. 

Tiliacea? : Elutocurput reticulalu* (E. cyan cut) (Blue Berry 

Rutace-jc: Zieria cylttoidts Sm., (on eastern face of 8outh 
Peak and in Basin Creek), Boronia ledifolia var. trifoliata, 
B. anemonifolia A. Cunn., Correa specioia Andr., (Native 
Fuchsia), Erioetemon myoporoidei (on Kowmung). 

Meliaoeas: Vedrela australis F.v.M., (Cedar or Red 
Cedar). 

Rhamne-e : Pomaderrit apetala (South Peak to Colong), P. 
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Sapindace^e : Nephdium leiocarppm F.v.M., (on Cedar 
and Lannigan’a Creeks, Kowmung), Dodoncta triquetra , D. 
viscosa L., (Hopbush). 

LeguminoSjE: Ozylobium trtiohatum, Gompholobium lati - 
folium , Jacksonm scoparuz (Dogwood ); Davieeia corymbosa , 
JJ. ulicinu , ZJ. acicu/«m 8m,; Pultenmi scabra, F, return 
8m. ; DUlwyma tricifalia, D, juniperma Sieb., (an unusually 
pubescent form; towards Byrnes’ Gap), Bossuea microphylla 
Sm. ; llovea linearis R.Br., //. longifolia; Goodia lotifolia 
Salisb., (near The Peaks, and at Kowmung); Indigafera aus¬ 
tralis; Kenned,ya rubicunda; llurdenbergia monophylla 
Benth., (False Sarsaparilla); Cassia australis Sims, Acacia 
floribunda (on the Wollondilly, and the Kowmung), A . lon- 
gifolia , A. decurrens var. normalu , (Green Wattle, flowering 
in August at Yerranderie), and var. mollis f A. implexa (?), 
A.Maidcm F.v.M., A. falcata Willd., A . am'jena Wendl., 
(on banks of Wollondilly and Kowmung), A . suaveolens, A. 
sp., (Nos. 2188, 2189, and 2*300), A . Cunninghamii Hk., A. 
discolor , A, jumperina , 4. sp., (No. 2296), A . armata f A. 
undulifolia Fraser, A. verniciflua A. Cunn., .4. penninervis f 
A, Jonesii F.v.M. and Maiden, (near Byrnes’ Gap). 

Rosackje: Rubus roscrfolius Sm., (Wild Raspberry), U . 
parvifolius . 

Saxifrages: C alii coma serratifolia Andr., (on Butcher’s 
Creek), Aphanopetalum restnosum EndL, (Lannigan’s Creek), 
Ceratopetahim gummiferum (Christmas Bush). 

Crassueaceas : Tillata verticillaris. 

Drosehaceje: Droscra auriculata Backh. 

Myrtaceas: Calythrur tetragon a Labill., Micromyrtus 
mierophyUa Benth., B<tckea virgata Andr., Leptospermum 
flavescens , L. scoparium Forst., L . parvifolium Sm., (near 
Yerranderie, and on South Peak), L. stellatum, L. attemw- 
turn, L . fanigerutn Sm., Callistemon paludosus F.v.M., (on 
banks of Kowmung), C . sp., (on South Peak); Melaleuca 
thymifolia (near the Wollondilly), M . Unariifolia , M> styphe - 
Uaides; Anyophora intermedia (Apple Tree); Eucalyptus 
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Sieberiana (Mountain Ash ; found on the sandstone hills); E. 
amygdalina Labill., (Peppermint, not common in the local¬ 
ity),^. numerosn (Peppermint, on Tonalli River, Church 
Creek, and western slopes of South Peak), E. cajriteUata 
8m,, (Brown Stringybark, on sandstone hills), E. piperita 
(Sydney Peppermint, on sandstone hills), E. melliodora A. 
Cunn., (Yellow Box or Yellow ^Jacket; on the felsite-forma- 
tion), E . harnastoma (White or Brittle Gum), E . hemiphloia 
(Grey Box, near the Wollondilly), E. albens Miq., (White 
Box of the Western Slopes; on the felsite), E. quadrangulata 
(Brush Box), E. siderophloia, (Broad-leaved Ironbark), E. 
r.rtbra, (Narrow-leaved Ironbark; the commonest Ironbark 
on the felsite-formation), E. goniocalyx , (chiefly on the 
Permo-Carboniferous shales, and often with E. quadrangu¬ 
lata), E. trreticornis (Forest Red Gum), E. punctata (Grey 
Gum; chiefly on the sandstone and shales), E. maculosa R. 
T. Baker, (A. Gunnii var. maculosa Maiden, a gum tree, 
found only towards the Little Rick), E. acervula Miq., (E. 
Gunnii var. acervula Deane an 1 Maiden; E. paludosa R. T. 
Baker), E. corymb osa (Blood wood; on the sandstone), E. 
eugenioides (White Stringybark), E. Wilkinsomana R. T. 
Baker (?) (Stringybark), E. Mudleriana Howitt (Stringy¬ 
bark), A, Smithii R. T. Baker (towards Kowmung), Tris- 
tania laurina (Water Gum; on banks of Kowmung). 

Umbelliferx! : Actinotus Helianthi Labill., (Flannel 
Flower; on South Peak and north-east of village). 

Araliac&e : Panax sambucifolius. 

Loranthace.e : Loranthus sp., (on Eucalyptus te.reticor- 
nis). 

Rubiackae: Fornax umbellata. 

Composite : Olmria vitcidula, 0. ramulosa, Calotte den- 
tex R.Br., C. lappulac.ea Benth.(?)j Craspedia Hichea Cass., 
(Bachelors’ Buttons), Cassinia quinquefaria R.Br., Humea 
elegant Sm., (Native Tobacco; on Basin Creek); Hclichry- 
sum scorpioides Labill., //. diosmifolium, Senecio lautus 
Forst., S. macranthu, A. Rich., (a*very showy plant, about 



BY B. H. CAMBAQ*. 


563 


Basin Crock, flowering in September, ^and bearing masses of 
golden-yellow flowers). 

Stylide^e: (Jandollea serrulata (Stylidwm graminifolium> 
Trigger-Flower), 

Gooden iACEwE: Goadema ovata, G. kederacm; Dampiera 
Brownii (some flowers pure white: usually blue). 

Campanulaceje : Wahlenhergia gracilis (Blue Bell), 

Epacrjde^b: Asfroloma humifusum (Ground Berries), Lis- 
santhe strigosa R.Br. ; Leucopogon lanccolatus R.Br., L. 
mrgatus R.Br,, L. se tiger R.Br., L. mu turns, A, ericoides ; 
Acrotriche divaricala , Monotoca scoparia R.Br,, Epacris 
microphylla R.Br, 

Myrsjneje: Rapanra Nowittiana Mez., (Brush tree on 
Basin, Cedar and Lannigan's Creeks). 

Jasminejs: Notdmi lotigifolia. 

Asclepxadkjs: Marsdenia suaveoleus R.Br., Gomphocarpus 
fruticosiu i (introduced). 

Gentianeab : Erythrvm australis. 

Solanm : Solanum sp. 

Scro/hularink^ : Dubosia myoporoUIes. 

BtononxaCjE : Tecoma australis (Wonga Vine). 

Vjerbsnackjc : Vhloanthes stcechadis R.Br,, (green flow¬ 
ers), Clerodendron tomentosum. 

Labiate: Plectranthus parviflorus Willd., (blue flowers; 
on rockB), 

Plantaoine*; : Plantago varia R.Br, 

Folygonagxac : Polygonum minus (at Kowmung), Muhlen- 
beckia adpresm Meiasn., (Basin Creek). 

Monticiacbj: : Daryphora sassafras Endl., (Sassafras; 
Kowmung). 

LauRTNEA; Cassytha paniculata R.Br., (Dodder). 

Pbotbacbas: Petrophila pulchella; Isapogtm anethifolim 
R.Br,, (South Peak), L anerntmifoliu* R.Br,; Persoonia fer- 
ruffinea, P. salicina (Geebung), P. linearis (Geebung) ; Grt- 
mllea obtusiflora R.Br., (up to 12 feet high ; on Basin Creek), 
G* aremria R.Br., (Cedar Creek, Kowmung); llakm saligna 
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R.Br,, //. acicularis R.Br., //. microcarpa R.Br., H. dacty- 
laide*; homutla longifolm R.Br., L. silaifolm; Banksia 
spinulosa , B . maryinata Cav., B, serrnta L., (Honeysuckle; 
on top of The Peak). 

Thymele.e : Fimelca linifolia , F, liyustrina Labill., (on 
Kowmung). 

Euphokbiaceac : Foranthtnf corymbom Brongn., Amperca 
uparti&idfH, ]*hyllatilhus thymoides , Brcynia oblongifolia J. 
Muell,, Omalanlhus stillinyicrfolius F.v.M., (Carumbium 
stillingurfolium Baill. ; Basin Creek). 

UrticejE: Tremu can nabirut; Ficus rubiyinom , F. aspcra 
Forst., (Cedar and Lannigan’s Creek); Urtica incisa Poir., 
(Nettle); Luportea ytyas Wedd., (Stinging Tree; L&nnig&n’s 
Creek). 

Casuarinea; : Camurina Vmining hamiana (River Oak), € . 
stricta Ait., (C. y mid rival vis Labill.; Sheoak); C. torulom 
(Forest Oak ; abundant in The Gap, near South Peak), C\ 
siiberom (Black Oak), C, nana Sieb., (Dwarf Oak; on South 
Peak). 

Santalace^e: Sant alum obtmifolium R.Br., Lcptomeria 
acida R.Br., (Native Currant), Exocarpus cupremformis 
(Native Cherry), E. stricta, 

Orchidbac: Liparis reflexa (growing on rocks, near Basin 
Creek, Cedar Creek, and on eastern face of South Peak), 
Dendrobium speciosum Sm., (Rock-Lily), Pterostylis curta 
ft.Br., Cyrtostylis reniformis R.Br., Caladenia cmrula R.Br, 

Tri»k<e: Patersonia sp., Libertia paniculata Spreng. 

LiLiACB/E: Eustrephm latifoUus R.Br.; Stypandra glaum 
(quite a feature on the top of South Peak, with its masses of 
charming blue flowers); Xerotes longifolm (with very short, 
subulate, rigid bracts; Byrnes’ Gap), X. fltmifolia R.Br., JT. 
glauca R.Br,; Xanthorrhaa hastilu (Grass-Tree). 

CyfebacejK: Schoenut ericetorum R.Br., Lcpidosperma 
coneavum R.Br., L. filiforme Labill., Cans Us flexuosa R,Br., 
(Curly Wig). 
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Gramink^: Themeda Forskalii Haqk., (Anthutiria ciliata 
L., Kangaroo-Grass), 8Uipu verticUlata Nees, (Wire-Grass), 
Arundo J’hraymites Dod., (in Basin Creek). 

Filicbs; Todta barbara T. Moore, (along Butchers 
Creek), Alsophila australis (Tree Fern), Lindsaya microphyllu 
Sw., Adiantum A ethiapicum (Maiden-Hair Fern), A. forma- 
sum R.Br., (Giant Maiden-Hair; Cedar Creek), Chtilanthes 
ttnuifolia Sw., Peters ayuiliua (Bracken), P. falcata II. Br., 
lMtchnum carhlaytntum Sw., Doodui asptra Mett., A spit- 
mum flab eltif ahum Cav., 1'olystichurn aculeatum Sw., (.dspi- 
aium aculeatum ). * 

Ctdrela australis (Ceaar or Red Cedar), so widely known 
tor its most valuable timber, occurs in Cedar Creek, and 
several more oi the almost inaccessible tributaries of the 
Kowinuag. The conditions winch this species demands, in 
order that it may produce its imest growths, are shelter, mois¬ 
ture, warmth, ana a soil which does not contain a high per¬ 
centage of silica. Consequently it is lound on good land, 
and confined to the coastal aroa in Queensland and New 
South Wales. The most southern Cedar tree known to me, is 
at Tillowrie, about two miles south of Milton. The Cedar 
played an important part in the development of early Aus¬ 
tralia, for many a country settlement, both on the North 
and South Coast, was formed by the hardy pioneers who 
went forth to secure this valuable timber. 

Acacia Maideni was noticed about 2£ miles west of the 
Wollondilly bridge, and, in the absence of flowers, which are 
arranged in spikes, may often be confused with A. imphxa t. 
It is a coastal species, occurring around Sydney, and at Mil- 
ton is well known under the name of Sally. A young Sally 
is a handsome and graceful-looking tree, but soon after 
maturity it becomes infested with the gallB of a small 4 wasp, 
which has been identified by W. W, Froggatt as TrichUo- 
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yaster Maideni Froggatt, and these galls soon cover the 
smaller branches, and finally quite disfigure the tree, 

.1. Vunninyhatnii is locally called Myall, but is not to be 
confused with the Myall of the western districts (A. pendula), 
A little occurs a few miles south-easterly from Yerranderie, 
on felaite, but an abundance may be seen on the slope to the 
Kowmung around the head of Cedar Creek, on the Devonian 
formation. This species very closely resembles A . glaucetcent 
of the Nepean and George's Kivers, but has more angular 
branchlets, and although chiefly a northern species, is com¬ 
mon at Tolwong, on the steep slopes of the Sho&lhaven River. 

A species of Acacia (Nos. 2188, and 2300) somewhat resembling 
A. adunca A. Cunn., was found just on top of Byrnes' Gap (2,000 
feet) on Permo-Carboniferous formation, and is the species, 
No. 1622, referred to by me from Torrington, near Deep¬ 
water, and then not indentified. (These Proceedings, 1908, 
p. 53). At Byrnes’ Gap it grows about 6-8 feet high, with 
reddish, angular branchlets, and linear, one-nerved phyl- 
lodia, having sometimes recurved, and at others, straight 
points. On 7th June, 1909, it was opening into flower ; and, 
on 7th October, young, long, narrow pods had formed. As 
seen growing, it somewhat resembles A. retinodes Schlecht., 
of South Australia and Victoria. * 

A species of Acacia (No. 2296) is growing abundantly with 
A . Cunmngharmi, on Devonian quartzite, and Silurian slate 
around the head of Cedar Creek, and extending down to¬ 
wards the Kowmung, between altitudes of 1,100 and 2,000 
feet. It has the facies of A. prominent , with phyllodia up 
to about 1$ inches long, 2-3 lines broad, often with hooked 
tips, but the one marginal gland is much less prominent 
than in A. prominent. Its tomentose phyllodia give the 
plants a somewhat greyish appearance in the forest. In 
June, it was not in bud, and the specimens then collected 

* Ripe pod» were obtained fn December, 1911, but the speeiet hat not 
been identified. [PoHcript f added Jan , l$tk } 1919,) 
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are whitish towards the ends of the young phyllodia; while, 
in October, it was flowering, but no polls had formed; and 
the plant has not been identified, 

A . Jonesii is growing near Byrnes' Gap, north of Yorran- 
derie, as a very small Wattle, about 18 inches high, with 
finely pinnate leaves.* This is apparently a somewhat rare 
species, the type of which came from near Marulan. 

Kucaltfptus melliodora> the Yellow Box of the west, may 
be seen soon after the Wollondilly is crossed; and its pre¬ 
sence suggests that the locality is, to some extent, open to 
western influence. This species, however, is very versatile, 
and able to withstand considerable extremes of heat and 
cold, although it is rarely found where the full moist coastal 
influence operates. 

Associated with the Yellow Box, is E, albens, the White 
Box of the Western Slopes, and 1 do not know of its occur¬ 
ence nearer Sydney. This may justly be regarded as the 
western analogue of E. hemiphloia % the common Box of Par¬ 
ramatta. It seems fair to assume that this is an instance of 
two forms, which may have been originally one and the same 
species prior to the latest considerable uplift of Eastern 
Australia, in late Tertiary or Pleistocene time.f That eleva¬ 
tion created a “natural barrier/' the Great Dividing Hange, 
between the moist climate of the coast, and the dry climate 
of the west. With its steep eastern side facing the ocean, 
and its long slopes turned to the dry west, this Great Divide 
furnished the auditions necessary to establish two aspects 
totally opposite in character. A species which survived on 
both sides, would gradually develop features in response to 
its surroundings, which, in course of time, would be con¬ 
sidered sufficiently distinctive to warrant each form in having 


* Borne plants were seen in December, 1911, from 3 to 0 feet high. 

+ “Geographical Unity of Rastern Australia,” by K. C. Andrews, B.A. 
Journ. and Proq, Hoy. Soo. N. 8. Wales, 1910, p.420, Presidential Address 
by C. Hedley, F.L.8., these Proceedings, 1911, p. 13. 
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specific rank, There would be a period, however, in the stage 
of development, when it would be difficult to decide whether 
the characters were sufficiently modified to justify each form 
being regarded as a species. The decision would depend 
greatly on the point of view of the botanist concerned, that 
is, on his conception of what a species really is. In just 
about such a transition-stage do*A\ hemiphloia and 8. aliens 
now appear to be, for botanists are not agreed as to whether 
or not one of these trees is a variety of the other. As A\ 
hemiphloia was the first described, it is K. alliens, which, 
according to botanical practice, would be regarded as the 
variety by those who could not accept both as species; while, 
as a natural fact, it would seem that 8. alien* is* the western 
or dry-country form of E, hemiphloia , and E. hemiphloia i» 
the eastern or moist-country form of 8. aliens , It is not 
difficult to separate the typical large-fruited, somewhat glau¬ 
cous, western form of E. aliens from the greener and smaller - 
fruited coastal form of E . hemiphloia; but, in areas, like 
portions of the Upper Wollondilly, or Upper Hunter, where 
tlie Main Itange is slightly lower, and western atmospheric 
conditions come eastward, and there is a toning off or blend¬ 
ing of both moist and dry conditions, the line of demarcation 
between these two box-trees is much less pronounced. The 
same remarks apply to areas on northern New England, as at 
Stannum, where, owing to warmer latitudes, the Main 
Divide does not provide such a decided cold barrier as in the 
south, and the distinctive effect of eastern and western aspects 
diminishes as Queensland is entered. 

8. hemiphloia and E . aliens afford an excellent field for 
the study of the development of the great genus Eucalyptus. 
8. aliens occurs over practically the whole of the western 
slopes, while 8 . hemiphloia is found intermittently over the 
whole of the coastal area. 

8. qnadrcmgulata , the Brush Box of the South Coast, 
occurs plentifully under The Peaks, and especially near the 
track passing the South Peak towards Colong, which is 
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about the most western point reached by this species. It is 
easily distinguished, in the forest, from other box-trees, 
such as E. albens , hy its fine, eroct boles, which, together 
with its branches, are covered with grey box-bark. Its 
juvenile foliage and “suckers” are characteristic, being 
rather long, cordate and opposite, on quadrangular stems. 

E . maculosa , a rather small-fruited, white gum, was 
noticed towards the edge of the Permo-Carboniferous forma¬ 
tion, east of the Square Rock, or Little Rick, which marks 
a point on the eastern margin of its habitat. It is first met 
with, on the Western Railway Line, at a few hundred yards 
beyond the Wentworth Falls Station. On the western side 
of the Mountain Area, it is a fairly common tree from 
Rylstone southwards, but rarely comes below an altitude of 
2,000 feet on the coastal side, or about 1,500 feet on the 
western side. 

E. acervula occurs around Byrnes' Gap, and towards Co¬ 
long, and is known as Swamp-Gum. It is a common gum- 
tree in Tasmania, where it is usually called Red Gum. It 
comes north through Victoria and southern New South 
Wales, keeping in the Mountain Area in this State, and 
usually selecting the damp valleys for its home, hence Mr. 
Baker's name, E. paludosa. It shares with E . pifularis the 
characteristic of having large, lateral roots, which protrude 
above the surface of the ground. These two species do not 
grow together, however, E. aeervula keeping on the higher 
country. The locality around Byrnes’ Gap, and Butcher's 
Creek, just north of Yerranderie, is the most definite northern 
spot known to me for the species. In its selection of soils, 
the Swamp Gum appears to avoid that which is extremely 
siliceous; and it is, perhaps, owing to this fact, that its 
northern limit is restricted to the locality just mentioned. 
Yerranderie is about the southern margin (west of the Wol- 
londilly) of the Hawkesbury Sandstone, an extremely silice¬ 
ous rock, and it would seem that the Swamp-Gum finds this 
formation too acid; for it is significant that, although it con- 
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tinuos for some distance among the sandstone hills, it does 
not occur upon them, but is confined to the valleys which 
have been denuded through them into the less acid soils 
made up of Permo-Carboniferous shales and sandstones. It 
seems probable, therefore, that it is a southern species, whoBe 
northerly progress has been checked by this large area of 
highly siliceous Hawkesbury Sandstone-formation. E* actr - 
t >ula is readily identified, in the field, by its rather large 
“sucker” leaves, its green, undulate, mature foliage, and its 
truncated, obconical fruits. 

E\ Smithii was noticed on Devonian quartzites near Cedar 
Creek, also near Lannigan’s Creek and towards Mount 
Shivering. In this latter locality, which is the most inland 
and elevated known to me for the species, it was growing on 
Silurian slate-formation, at an altitude of 3,000 feet. From 
the Kowmung, it extends southerly past Mittagong, Mount 
Rembla, and Kangaroo Valley to the Braid wood district; 
and is much valued for the excellent oil that it yields.* It 
usually selects somewhat sheltered hillsides, and in the lower 
part of the bole resembles an Ironbark or the Mountain Ash 
( E . Sieberiana), owing to its dark, rough, deeply furrowed 
bark, which tones off to smooth, often ribbony, on the tipper 
parts. Its fruits resemble those of E . viminalit, and may some¬ 
times be confused with them, when the latter species is multi- 
flowered instead cf having the usual trifloral arrangement; 
but generally the fruits of E. Smithii have a more domed 
appearance, owing to the broad rim being forced outwards 
as the fruits ripen. As a rule, the two species are not found 
together, the open forest-land being usually selected by B+ 
vimmalis , which is also more of a cold country type, and pre¬ 
fers soils derived from more basic rocks than does E . Smithii , 
Just east of the Hotel near Wollondilly Bridge, on Permo- 
Carboniferous formation, a few Stringybarks were noticed, 


# See " A Research on the Eucalypti,” by R, T. Baker, F.L.8., and 
G. Smith, F.G.S., p 107. 
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which appeared to have affinities with R. eugeniouhs and E. 
Murlleruma; and, from the incomplete material obtainable, 
may he E, Wdkimotiiana R. T. Baker. The few fruits pro¬ 
cured havo red rims. 

Person nia linearis, a Geebung, is distributed throughout 
this country, and around Colong is regarded as good sheep- 
fodder in times of drought. V, saliriua is also considered 
fairly valuable for the same purpose. 

Colong to Mount Werong . 

Colong is situated at five miles south-westerly from Yerrauderie, 
at an altitude of about 2,000 feet; and Mount Werongis a further 
distance of nearly 25 miles in a general westerly and north¬ 
westerly direction, the bridle-track ascending to a plateau about 
3,900 feet above sea-level. The route followed was through 
Barrallier's Pass, south of Colong Mountain,(3,436 feet) and Bin- 
dook Hwamp, to a narrow spur, which divides the waters of the 
Wollondilly (Gulf Creek) on the south from those of the Kow- 
mung on the north, the deep gorge of the latter sometimes coming 
into view, 2,000 feet below. The last few miles are practically 
level, and this locality is the home of many of our cold-region 
plants, amongst others of interest found there being a new species 
of Zieria. 

In addition to the felsite, Permo-Carboniferous sandstone, 
Silurian slate, and granite passed, in the order named, a belt of 
limestone crosses under the Silurian slate, but is exposed, on both 
sides of the range* in Gulf and Lannigan’s creeks, where con¬ 
siderable denudation 1ms taken place. Its effect on the flora is 
at Once apparent, more particularly at the lower levels, owing to 
the presence of Sterculia dimrtifdia (Currajong), which always 
shows a preference for limestone-soils. 

As many of the plants around Yerranderie and Colong favour 
the sandstone rather than the felsitic area, the following rock- 
analysis, taken from the Mines Department's Annual Report, 
1909, will be of interest. It may be mentioned that, from an 
'zoological standpoint, a rook containing less than 70% silica is 
not considered remarkably acid. 
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Analysis oy Qoaktz-Pxlsite fhom Colong (Ykhranoicki*). 


Silica. 

Alumina. . 

Ferric oxide. 

Ferrous oxide. 

Magnesia.. 

Lime. 

Soda. 

Potash.? 

Water (liO°C). 

Water (11G Q C + ).. 

Carbon dioxide. 

Titanium dioxide. 

Zirconium dioxide... 

Phosphoric anhydride. 

Sulphuric anhydride. 

Chlorine. 

Fluorine... 

Sulphur(FeS,). 

Chromium seaquioxide.. 

Nickel and Cobalt protoxide 

Manganous oxide. 

Baryta. 

Strontia. 

Lithia dioxide .. 

Vaimdic oxide . 


per cent. 

63 54 
15*07 
1*90 
3*51 
2*82 
310 
2‘40 
3*15 
0*22 
2*40 
1*32 
0*55 
absent 
0*13 
absent 
absent 

absent 

absent 

absent 

0*08 

Oil 

£ trace 
^present. 

trace (less than 0*01 %). 


100*39 


X Speotroseopic reaction only. Specific gravity—2*701. 

This quartz-felsite is the rook referred to by Barrallier as 
granite and blue granite; and the sample from which the above 
constituents were obtained, came from the exact locality where 
he records, on the 30th November, 1802, as follows:—“During 
this day I picked up a quantity of new plants,”* 

Between Oolong and Mount Werong, the following plants were 
noted by me:— 

Banunculaoeab : Clematis aristata . 

Dilleniace^e : Hibbertia volubilia , B . nerpyllifolia R.Br., 
(on the Big Plain, east of Mount Werong), H . linearis var, 
ob Urn folia. 

Violabiejs: Vida betonicmfoUa y V. hederacea. 

Pittobporblk : Marianthua procumbent Benth. 

CAHVOPHVLLufi: Stellatia pungent. 


* Historical Records, New South Wales, Vol. t., pp.793,795,907. 
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Tiliacm:: Elatocarpus reticulatus (Blue-Berry Ash). 

RuTACEiE: Zieria robusta Maiden and Betche, Boronia ant - 
moni/olia (on sandstone; north of Bindook Swamp). 

RhamnKvE: Pomaderris ferruginea Sieb., P. phiUyreoides 
Sieb., P. apetala , P. ligustrina ; Cryptandra amara Sm. 

Ampklidkas ; Vitu hypoglauca F.v.M., (Wild Grapes ; in 
Barrallier's Pass). 

Lbguminos.®: Oxylobium trilobatum, Gompholobium vir - 
gatum Sieb., (at Mount Werong), Daviesia corymbosa (nar¬ 
row-leaved form), 1). ulicina; Pultencm stricta Sims (1) (No. 
2243); DUlwynia floribtmda var. spinescenSy Platylobium far - 
tnosum Sm., (head of Bindook Swamp); Bossicea prostrata 
R.Br., (near Bindook Swamp), Uovea linearis , Indigofera 
australUy Glycine clandestina WendL, (a small, twining plant, 
with pale blue flowers, on the felsite, at Colong), Hardtnber - 
gia monophylla (False sarsaparilla), Acacia juniperina , A , 
vomeriformis A. Cunn., (a small, prostrate, prickly plant, at 
Mount Werong), A. vcrniciflua A. Cunn., A. penninervisy 
(called Hickory, at Colong; large trees), A, obtusata Sieb., A. 
suaveohnsy A* melanoxylon R.Br., (Hickory, at Mount We¬ 
rong), A. longifolia, A. discolor , A. de current var. moUiSy 
and var, normality A. dealbata Link (Silver Wattle; growing 
on the top of Mount Werong Trig. Station). 

Sabifbagbas : Quintinia Sieberi DC. (in heads of gullies). 

Cbasqulaoejk : TUlma verticiUaris. 

Myrtaoea: €alythrix Mragona, Micromyrtns microphylla , 
Bmehea Gunniana Schauer (at Mount Werong, and in Bindook 
Swamp); Leptaspermum flavescms (Tea-Tree), A. scoparium, 
L . lanigcrum, A. steHatum, A. myrsinoldes SchL, A. *p. (No, 
2258) ; Callistemon lanceolatus DC., (with red flowers, Bottle 
Brush), C. DC,, Melaleuca linariifolia (a paper* 

barked Tea-Tree, near Aboriginal aharpening-stonee at head 
of Bindook Swamp); Eucalyptus stellulata Sieb., (Black Sal¬ 
ly), E. eariacea A. Cunn., (Snow Gum, of Kosciuako),* E . 
l Eieberinna (Mountain-Ash; not on the felsite), E. amygda - 
Una (Peppermint), E. dives Schauer (on the felsite, opposite 
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Colong Woolshod; Peppermint), E. obliqua L*H4r., (Mess¬ 
mate; at Mount Werong), E . aggregate Doane and Maiden 
(on the flats around the lower end of Bindook Swamp), E. 
rtricta Sieb., (growing like a Mallee on flat sandstone hill¬ 
tops, and very plentiful on the Big Plain), E\ fastigata Deane 
and Maiden, (E. regnam F.V.M., according to Mr. J. H. 
Maiden, locally called Bfrackbutt at Barrallier's Pass), E . 
Smithii (in Barrallier’s Pass, and towards Mount Shivering), 
E. punctata (Grey Gum), E. crthra (Ironbark), E. euge - 
nioideg (White Stringy bark), E. capitHlala (Brown String^ 
bark; in Barrallier’s Pass), E. Mudlrriana (Stringybark, to¬ 
wards Bindook Station, also on Kowmung), E . rubida Deane 
and Maiden (E. Gun nil var. rubida MaideVi; a White Gum, 
with opposite, orbicular, juvenile foliage), E. accrvufa 
(Swamp-Gum), E . maculosa , E. viminalu Labill., (Manna- 
Gum), E . Jiridgesiann H. T. Baker (one of the trees recog¬ 
nised by Baron von Mueller as E. Stnartiana F.v.M.; the 
name is still retained by Mr. Maiden ; found with E. diva 
on the felsite-formation, opposite the Colong Woolshed, and 
at Bindook), E. tercticornu (at Colong only). 

UuBBLLiFK&iE: Actinofu* //elianthi (Flannel-Flower). 

Loranthaceac; horanthus pendulux Sieb., (parasite on 
Eucalyptus amygdalina and E. stricta). 

Araliaceas: Panax sambucifolius . 

RubiaoejE: Coprosma hirtdla Labill., (at Mount Werong), 
Fornax umbettata, Galium umbrosum Sol. 

Composite; Olearia myrsinaides Labill., Graspcdia Uichea , 
Gymbonotus Lawsonianus Gaud. 

Gooueniacsas ; Goodenia ovata t G . sp.; Dampitra Brownii, 
D. stricta R.Br. 

Epacridej! • Brachyloma daphttoides y Lcucopogon lancco* 
latus, L . microphyttus R.Br., L. muticus, L. ericoides , L, 
biflorm R.Br., L. Frascri A. Cunn.; Acrotriche divarxeata ; 
Monotocaelliptica R.Br, (1), U. scoparia (up to 3,900ft) j E.pac- 
ri$ paludota R.Br., E. hct&romma Labill,, E> microphpUa, E. 
purpurascens R.Br., (on Big Plain). 
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Jabminea;: Notchm longifolia , N. micrpcarpa R.Br., (at 
Oolong). 

Scrophulaiiineac : Veronica Derwentia Andr. 

Labiate: Phctranthm parviflorus; Prosianthera lasian - 
thou Labill., (Wild Lilac), P. mxicola R.Br., (on sand- 
stone platoau, north of Bindook Swamp, at an altitude of 
2,800 feet); Iletnigenea purpurea R.Br., (?) (no flowers; on the 
Big Plain). 

Proteaceje : Isopogon anethifolim; Pcrsoonia ferruginea , 
P. linearis , P. oxycoccoides Sieb., (at Mount Werong; almost 
prostrate; with small, ovate leaves about 3 lines long); Gre - 
villa laurifolia Sieb.; Hakea mligna (in Barrallier's Pass), H. 
micromrpa (in swampy places), II. dactyloidcs; Lomatia ilici- 
folia R.Br., /,. longifolia , silaifolia (a so-called Parsley 

Pern); Banksia spinulom B . marginata (at Colong, and on 
granite at Mount Werong), B. serrata (Honeysuckle; north 
of Bindook Swamp, on sandstone, at 2800 feet). 

Thvmklkas: Pimtlea linifolui, P. ligujtrina. 

Euphorbiackas : Ampere,a spartioides. 

Casuarineas : (Jasuarimi mberosa (Black Oak), C. nana , C. 
paludom Sieb.,(nmr head of Bindook Swamp). 

Santalaoeas: Vhoretrum spicatum F.v.M., Omphacomeria 
acerba DC., Exocarpus cupressiformis (Native Cherry), E . 
Mtricta . 

OrchidK/E ; Dendrobium speciosum (Rock-Lily; on sand¬ 
stone-peak, near Bindook); Caladenia carnca R.Br., C. alba 
R.Br. 

Limacbab: Xerotes longifolia, X . flexifolia, X . glauca ; 
Xanthorrhv&a hastilis (?) i Grass-Tree). 

Juncageje: Luzula mmpatri$ DC. 

Cypbrac&as: Uelcocharis tphacelata R.Br., (reed-beds in 
Colong Creek), Schctnus ericetorum, Lepidosperma concavum , 
Qahnia trifida Labill., (growing as tussocks, on the Big 
Plain), Caurtiu fltxuosa (Curly Wig), Carex GavdichaucUana 
Kunth (in Colong Creek). 
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Oraminkas : A rundo Phragmitcs Dod., (in Colong Creek), 
Poa caspitom Forst., (tussocks, in Barrallier’s Pass). 

Filices : Glcichenia dicarpa R.Br., (Braid or Bead Fern), 
Todea barbara y AhophiUi australis (Tree-Fern), Adiantum 
Aethiopicum (Maiden-Hair Fern), liypalepis tennifolia 
Bernh., Vhetlanlhes tenuifolia y Pteris aquilina (Bracken), 
Blechnum cartUagincunif Doodia a$pera y A splenium flab tilt- 
folium , Polystichum aculiatum (Aspidium aculeatum; on top 
of Mount Werong), Dryopteris tencra (R.Br.) C.Chr., (AspP 
dium tenerum Spreng.; common from 3000 to 3600 feet). 

An interesting little Hibbertia(No 2259), which may be a form 
of IP mrpyllifolia y or poBsibly a now speeiefl, was found on the 
Big Plain, at an altitude of about 3,800 feet. The plants were 
only about six inches high, having narrow linear leaves, under 
two lines long, with slightly recurved margins, and faintly eiiiate 
on the edges. On 4th October, 1909, no flowers were procurable, 
and all the very young buds, just forming, appeared to be 
terminal. 

Sterculia diversi/olia (Currajong) was not noticed between 
Colong and Mount Werong, the elevation near the track probably 
being too great for it. On the belt of limestone at lower levels, 
it is a conspicuous tree, especially at Church Creek, a tributary 
of the Kowmung. This is a species which flourishes very much 
better on soils derived from basic rather than siliceous rocks, and 
distinctly seems to prefer a soil having a high percentage of lime. 
It is, therefore, rare on sandstone, fairly common on basalt and 
allied rocks, and plentiful on limestone. In localities south of 
Sydney, it is rarely found at altitudes exceeding 2,200 feet, as it 
avoids tbe cold country, and neither this species nor the genus is 
represented in Tasmania. 

A new species of Zieria was found near Mount Werong, which 
has since been described as Z. robmta Maiden and Betche (those 
Proceedings, 1910, p.788). Just east of Mount Werong, is a 
headland locally known as South Head, to the west of the Big 
Plain (3,800 feet) and overlooking part of Ruby Creek gotgfe, 
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The situation seemed similar tu that just west of J Mack heath, 
where Eriontenwn obovalis A. Gunn.,' is growing, and while 
unsuccessful search was being made for that plant, a new species 
of the same Family, robuuta , was found. This little shrub is 
about 18 inches high, with trifoliate leaves and obovate leaflets, 
and is not unlike an Eriostemon in habit. 

A Pulteneea (No.2243), which seems most nearly allied to P . 
stricta^ was collected at Mount Worong, but it differs very much 
in habit from that species as commonly seen, being practically 
prostrate. The same form has been found previously at Kybean 
(No.1989), and at Mongarlowe near Braidwood(No.2058). At 
Kybean and Mount Werong, it is growing on granite-formation, 
at altitudes exceeding 3,500 feet. 

Acacia vemici/tua was noted, at intervals, between Mount 
Shivering and Mount Werong, its identification being assisted 
by its viscid and prominently two-nerved phyllodia. It is a tall 
shrub, with a fairly wide distribution. In Tasmania, on the 
roadside between Fern Tree and The Springs, it is a conspicuous 
and charming shrub, with its dense graceful heads of bright 
green foliage. In many parts of Nfew South Wales, it has more 
of a sparse habit. 

An interesting Leptoepermum (No.2258) was noticed on the 
Big Plain, at an altitude of about 3,800 feet; but on the 4th 
October, 1909, no flowers were procurable, and the species has 
not been identified. The plants are almost prostrate, in masses 
about one foot high, and have sweet-scented leaves, about two 
lines long. ■ 

Callisiemon ^anceolatus was found near the head of Bindook 
Swamp, close to the flat rock where the Aborigines formerly 
sharpened their tomahawks; and C. Sieberi is growing in damp 
places at Mount Werong. 

Melaleuca Imaritfolia (Tea-Tree) was seen near the head of 
Bindook Swamp, at an altitude of about 2,600 feet, but not 
beyond that point. On various occasions, it has been noticed 
that the genus Melaleuca seems to avoid the mountain-area in 
this State; and while we have nearly twenty species 'in New 
South Wales, the bulk of these flourish much below an elevation 
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of 2,000 feet. In Tasmania there are only five species recorded 
by L. llodway (The Tasmanian Flora). 

Eucalyptus stdhdata (Hally or Black Bally) is growing on the 
quartx-felsitc at Colong, at an elevation of about 1,900 feet, and 
at Hindook Swamp, but was not seen on the rougher part of the 
mountain, towards Mount Werong, owing to the situation not 
being favourable, but is known to occur plentifully beyond that 
locality to wards Oberon. Next to E. coriacea , this is, perhaps, 
the most typical cold-region Euealypt in New South Wales, 
flourishing in the mountain-area throughout its whole length, 
especially on the open, damp land or creek-flats, and extending 
into Victoria. Curiously, however, this species is not known to 
occur in Tasmania. 

E, coriacea , the Bnow Gum of Kosciusko, first appeared at 
Bindook Hwamp, and again around Mount Werong. 

E. obliqna (Messmate) is common in Tasmania, and extends 
through Victoria to the eastern margin of New England, and to 
Wilson’s Downfall, on the Queensland border*. In this Btate, 
however, it occurs only intermittently, chiefly in the mountain- 
area; and its discovery at Mount Werong helps to link up the 
previously known' localities. It has a fibrous, somewhat stringy 
bark, and fruits with a very thin rim, and deeply sunken valves; 
while the leaves often have the midrib arranged obliquely, hence 
the specific name. This latter feature is, however, by no means 
restricted to this species. 

E\ Sieberiana, commonly known as Mountain-Ash, was seen 
on the sandstone areas throughout. This tree selects soils derived 
from siliceous rocks, and, in New Bouth Wales, occurs on both 
the coastal and mountain-areas; but, on the latter, it prefers the 
eastern or moist aspect to the western or dry side. In the 
Sydney district, it is abundant on the Hawkesbury Sandstone- 
formation, but absent from the more basic portions of theWiana- 
matta Shale-area. In some situations, it grows into large trees, 
100 feet high; while, in others, it is dwarfed to 10 feet, with clean 
white stems, and assumes a mallee-like form, as on the mountain 
north of the Wolgan River Shale Mine, and also near Heathcote 
and Lindfield. When exposed near the seashore, as at Long Bay, 
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it may lai seen matured at- 5-6 feet- high. This species occurs on 
the north-cast coast of Tasmania, where it is known hr Jronl>ark, 
and from which railway sleepers are cut for export, though in 
New South Wales there arc many very much better timlier-trecs.* 
Near the ocean, at Scamander, it Incomes dwarfed in a similar 
manner to that noticed at Long Bay, near Sydney, without, how¬ 
ever, assuming a mallee like form in either cose. 

Although E. mminalift was not Heen between Camden and 
Colong, it is known to occur on the Nepean, both above and 
below Camden. 

E. aggregate , a species with remarkably small, clustered fruits, 
and slightly fibrous to flaky bark, is growing on the lower portion 
of the llindook Swamp, which is one of its nearest points to the 
coast. From the Orange-Wallerawang district in the north, to 
the Upper Shoalhaven in the south, it occurs in open, somewhat 
damp situations, with E . ntellnfata ; but, so far, its ruuge is not 
known to extend beyond these limits, its place on the Kybean 
river in the south, where E. afalfnlata is plentiful, lxdng taken 
by E. parvifolia Camlmge, a species with which it has some 
affinities. (For previous remarks, see tlie.se Proceedings, 1902, 
p 581). 

E. fobligate , the Black butt of the Oberon-Jenolan Caves Hoad, 
was noticed at Barrallier’s Pass, near Colong, and at Mount 
Werong. This tree is closely allied to, if not a form of, E> 
reyntms F.v.M., of Victoria and Tasmania.! E. fmtigate has 
rough, fibrous bark right up to, and often on the branches; while, 
above 10 or 12 feet, the boles of E. regnam are usually smooth. 
The fruits of E> Jastigatakta somewhat pear-shaped, and generally 
slightly domed; while those of E. rtignans, as seen in Victoria and 
different parts of Tasmania, appear to be constantly truncate. 
These latter trees, in Tasmania, occupy more sht^tored areas in 
the brush-country than those usually selected by E. fastigata in 


♦ Wee 11 The Forest Flora of New South Wales,*’ by J. H. Maiden. Part 
xxativ., p.47- 

f See '* A Critical Revision of the Genus Eucalyptus,*' by J. H. Maiden. 
Part vili. 
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New South Wales, and are known as Swamp Gum, a rattier mis¬ 
leading name, and one more suitable for E. acervula. (For 
previous remarks on E . fastigata , see these Proceedings, 1902, 
p.588). 

E crebra, usually known as Narrow-leaved Ironbark, and 
having a red timber, and very small fruits, is the common Iron- 
bark of the felsifcic-area around Yerranderie and Colong. Barral- 
lier’s entry of the 24th November, 1802, refers to the quartx- 
felsite country (which he called granite) between the South Peak 
and Alum Hill, near Colong, and is as follows:—“The trees there 
are the blue gum and ironbark, of medium height. The most 
abundant stones are the blue granite. The plants are similar to 
those in the environs of the Hawkesbury.” 

The blue gum and ironbark mentioned are E. (ereticomis and 
E. crebra respectively; and the above is his last entry concerning 
ironbark, as, on the following day, he ascended to elevations 
above that at which this tree grows. 

E . crebra occurs in Queensland, but after coming into New 
South Wales, on Northern New England, at altitudes up to 3,000 
feet, the colder southern portion of the Main Divide causes it to 
spread south-westerly, to about Dubbo on the one hand, and 
down the 'East Coast on the other. It is common along the 
Goulbum River, a tributary of the Hunter, where the low portion 
of the Liverpool Range allows it easy access on to both the 
eastern and western watersheds. It appears to prefer soils rather 
acid than basic; and its presence would usually indicate that the 
rock upon which it was growing contained over 60% silica. At 
the same time, the Hawkeebury Sandstone appears to be generally 
too acid for the species. It will flourish on a fairly sandy soil 
right up to within a few yards of basalt containing only 45 % 
silica, but producing an excellent soil, when it will cease abruptly. 
It may not be the amount of silica in the soil which regulates its 
distribution, but possibly its objection to the greater quantity 
of either ferrous oxide, magnesia or lime usually found in the 
more basic rocks, or it may prefer the potash, which is a con¬ 
stituent generally occurring in greater amount in the more acid 
formations. There are other ingredients which may have * 
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regulating influence, especially soda* which occurs in varying 
quantities in both acid and basic rocks; and the whole question 
provides a most interesting subject for investigation. The 
presence of free silica affects the physical condition of the soil, 
and gives it capillary properties; consequently the physical char¬ 
acters may sometimes be more important than the chemical con¬ 
stituents. »South of the latitude of Sydney, E. crebra is not 
usually found at elevations exceeding 2,000 feet, though, near 
Colong, some trees are growing at an altitude of about 2,500 feet. 
This is somewhat remarkable, as the locality is towards the 
southern limits of the species, which avoids the cold regions, as 
in fact do all the true Ironbark-group, and does not occur in 
either Victoria or Tasmania. 

E. teretwornisy Forest Red Gum, was not soon beyond 
Colong, the elevation being too great. It prefers the qu&rtz- 
folsito in this district, and usually shuns the more acid rocks. 
This is a species which avoids the colder parts of the Moun¬ 
tain-Area, and is also absent from Tasmania. 

Leucopogon biflorus was found at Mount Werong, as a 
little, straggling, rather prickly shrub. It closely resembles 
L. $etiger> and each commonly has two, small, pendulous 
flowers on axillary peduncles, the distinctive difference being 
that the peduncle of the former is very’ short, while that of 
the latter iB usually about three lines long. 

L. Frmeri occurs on the Silurian Slate beyond Bindook 
Swamp (*2,890 leet),’ and on granite at Mount Werong (3,900 
feet). It is a prostrate plant, somewhat resembling L. vir - 
gatue, L. Frmeri is recorded from Victoria, Tasmania, and 
New Zealand(B.Fl t vol.iv,, p/218). 

The absence was remarked of certain well-known Persoonias 
which are common on the Blue Mountains, nothing being 
noticed of F, rtiollu or P, myrtUloidcs. 

Only one species of Grevillea, G . laurifolia, was noticed 
beyond Colong, and this had the same prostrate, rambling 
habit usually adopted by this plant on the Blue Mountains. 
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It occurs around Colong at an elevation of about 2,100 feet, 
and also near Mount Werong. The genus Grevillea is only 
sparsely represented in the coldost parts of Australia. 

Bindook Swamp.— Ensign Barrallier discovered Bindook 
Swamp on the evening of 25th November, 1802, and, in his 
journal, made the following entry:—“From a short distance 
the swamp could be mistaken for afmeadow, filled as it is with 
reeds, which prevents the water with which it is well provided, 
and which is very good, being seen. These reeds are similar 
to those growing inland in Europe.” 

The facies of this swampy land has been changed during 
the last sixty years, owing to the number of stock constantly 
browsing over it; but the most conspicuous plants* which go 
to make up its flora, at present, are Bmckea Gunniana about 
5-7 feet high, Leptospennum lanigerum t Hakta microcarpa, 
Heleoch^aria sphacelata (only a little left), and Lepidosperma 
cancavuniy a blady grass about four feet high. 

It seems probable that the reeds referred to by Barrallier 
are lldeocharis sphacelata , as plants of this genus are widely 
spread over the world; but as most of the waterholes have 
become filled, only a few of these reeds now remain at Bin¬ 
dook, hut in Colong Creek are plentiful in places. 

Total Eucalypts. —Between Camden and Burragorang, a 
distance of about 22 miles, the total number of Eucalyptus 
species noticed by the roadside amounts to 22, of which only 
two occur in Tasmania, viz., E. Sieberiatm and E. Macarthun , 
the latter so far only known around Deloraine. 

From the Wollondilly Bridge, past The Peaks towards 
Kowmung, in a distance of about 20 miles, 22 species were 
again noted (including the doubtfully identified E. Wilkin - 
eoniana ), nine of which are not mentioned in the first list, and 
three of the total being found in Tasmania, viz,, E . Sieberiana p E. 
amyydalina , and E. acervula. 

Between Colong and Mount Werong, a distance of about 
25 miles, there were again 22 species noticed by the side of 
the bridle-track, of which 10 are not recorded in the previous 
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two lists, making a total of 41 species of Eucalyptus between 
Camden and Mount Werong, a distance of about 70 miles. 
Of this third list, 7 are represented in Tasmania, viz., E . cori- 
rea t E. Sieberiana * E. amyffdnHna , E. ohliqua, E. arrrvv!n t 
E . viminalis, and E. fastigata , which is possibly a form of E . 
reft nans. 

Percentage of Tasmanian Plants .—As an evidence of the 
dominating influence of climato, it is instructive to note that, 
between Camden and Burragorang, with a range of elevation 
extending from 230 to 1,800 feet above sea-level, about 170 
species of plants were recorded, 30 % of which occur in Tas¬ 
mania. 

From Burragorang to The Peaks and the Kowmung, with 
a range of elevation from 300 to 2,500 feet, about 230 species 
were noticed, 35 % of which are Tasmanian plants. 

In the more distinctly mountain or colder climate, from 
Colong to Mount Werong, with altitudes ranging from 2,000 
to 4,000 feet, out of about 170 Recorded Bpecies, 48 % are re¬ 
presented in Tasmania. 

As the time at my disposal was limited, when making these 
note*, it is certain that a proportion of the smaller plants 
especially, has been overlooked, and the lists cannot be re¬ 
garded as complete. On tho other hand, some of those now 
recorded are gradually being destroyed, owing to clearing 
operations, and, in the near future, will be unknown in the 
various localities. 

I wish to express ray thanks to Mr. J. H. Maiden, F.L.S., 
and Mr. E. Betche for assistance and corroboration in the 
identification of a number of the plants. 


EXPLANATION OF PLATE XVIII. 

The Peaks, Yerranderie (looking west from the YVollondilly River). 


PoMcript added January, A list of additional species collected 

during a second visit to the district, in December, 1911, will be given with 
the next paper of the series. 
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ON THE GENUS DIPHLEBIA , WITH DESCRIPTIONS 
OF NEW SPECIES, AND LIFE-HISTORIES* 

By R. J. Ttllya.rd, M.A,, F.E.S, 


(Plates xix,-xx.) 


The genus Diphlebia forms one of a group of three closely 
allied genera united by de Selys to form the sixth legion 
(Amphipterytr) in his classification of the subfamily Galop - 
terygina!* — Demdatta (Tetramura of Selys), Amphrpteryx, 
and Diphlebia (Dineura of Selys). These are from somewhat 
widely scattered regions, Devadatta occurring in the Malay 
Peninsula, Lower Siam, and Borneo; Amphipteryx in Colom¬ 
bia; and Diphlebia in Australia. The characters which dis¬ 
tinguish the group from all other genera of the subfamily are 
the following—No antenodals continued into, or lying in, 
the subcostal space beyond the level of the arculus, Wings 
petioled to near level of arculus. Upper side of quadrilateral 
straight. Basilar space free, Cu a distinctly curved at its 
end. Superior appendages of male distinctly forcipate ,(de 
Selys "semi-circulaires”). 

The three genera may be clearly distinguished by the fol¬ 
lowing table: — 


•Bull. Acad. Royals do Balglqae, 1853, pp66-67? 1859, p.18; 1889, p 18. 



Amphipteryx. j Diphlebia. 
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Each of these genera remained monntypic, until the dis¬ 
covery of Diphhbia cnphadid^s by me, in North Queens¬ 
land. In the present paper, two more now species are de¬ 
scribed, bringing the total number up to four. Besides this, 
I have been enabled to study the life-history of one of these 
new species in detail, and Imve also collected a considerable 
amount of new information concerning the life-history of I). 
Untdidw Solya, vhich fills in the gaps in my original paper on 
that species, f The facts thus gathered together, afford an 
opportunity of dealing with the whole genus in one paper, 
in which the new species may be described, keys given for the 
differentiation of the four kuown species, the life-histories of 
two species related more fully than was before possible, and 
the characteristics of the genus revised where found necessary. 

Descriptions of New Species .—One of these was taken by 
Mr. F. P. Dodd at Kuranda, in December, 1907. His cap¬ 
ture consisted of one mature and one somewhat younger male; 
the female is not known. The other was first taken by Mr. 
A. MacCulloch, of the Australian Museum, at Rocky Creek, 
near Caroda, N.8.W., in 1909. Later on, through the kind¬ 
ness of Mr. A. Mack, of Pallal Station, near Bingara, who 
invited me to make his home my headquarters for a collecting 
expedition, I was myself enabled to visit this locality, and 
to obtain a fine series of the insect, and to study its life-his¬ 
tory on the spot. 


* u New Aasiralian Specie# of the Family Caioftierygidct” These Pro* 
©eediwgs, 1907, xxxli., p.394, The name tuphmtides was suggested to me 
by M. Rer>& Martin. 

+ “ Life-History of Diphlebia Utt&idtp Selys.” These Proceedings, 1909, 
xxxiv., pp, 370-383. 
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Diphlkbia hybhidoidkb, n.ap. (Plate xx., figs. 5 and 9). 

(J, 7’oto£ length 52, abdomen 40, hindwing 33, greatest breadth 
7 mm. 

Wings; nmration black. A broad transverse dark brown 
band crossing all four wings, from midway between nodus to the 
beginning or middle of pterostigma. Pterontigma 3*3 mm., black. 
Bix antenodaltt on all four wings; poetnodale 26 on fore, 18-22 on 
hindwings. Head: blackish with two brown occipital spots; 
labium pale brownish. (The colouring is badly faded. In the 
live insect the spots are probably blue, and there may bo other 
markings). Thorax: prothorax black, with two largo spots, 
probably blue. Me$o~ and metathorax probably bright blue, with 
a black dorsal line, and, on each side, narrow antehumeral and 
lower hiteral hlack stripes (as in all other known species of the 
genus). Lege blackish; measurements of foreleg;—femur 4 mm., 
tibia 5 mm., tarsus 1*7 mm. Abdomen slender, cylindrical; 
1-6 tapering very slightly, 7-10 slightly enlarged again. Colour 
light blue (much faded except in one or two places), marker! with 
black, aa far as the pattern is discernible, as follows—1, a trans¬ 
verse basal bar; 2, a fine dorsal line and large cross-piece, one- 
fourth from apex of segment; 3, a fine dorsal line along basal 
third of segment; 3-6, two small slanting lines near apex; 5-6, 
two faint dots near base; 7-9, clear blue all over; 10, blue, pro¬ 
bably shaded apicaily with brown or black. Appendages; 
superior 1*6 mm., forcipate, very slender, tapering to tips, black 
(or, possibly, blur in the living insect); a large inferior tooth or 
spine one-third from base; inner margin finely serrated near tips, 
outer margin with small dense hairs. Been sideways, they are 
remarkably upeurved. Inferior 0*3 mm., thick, subtruncate, 
black, with an inner pointed projecting portion (Plate xx M figs. 
5a, b). 

A second male, evidently less mature, has the transverse hand¬ 
ing on the wings very pale. 

Q. Unknown. 

2f#k~Kuranda, North Queensland. 
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Type and cotype in ray collection, taken by Mr. F. F. 
Dodd(l>eceraber, 1907). 

This species can be distinguished, at once, from all other species 
of the genus by the large, inferior spine on the superior appendages, 
also by the slenderness of the appendages towards the tips, and 
their upeurvedness when viewed sideways. In colouration, it 
resembles 1), lestmdes, but the shape of the abdomen is closer to 
that of D . euphimide*. The banding of the wings may also be 
considered as intermediate between the narrow milky l>and of />. 
hstdidcs and the deep, almost black, shading of Z). evph(iroides } 
which nearly covers the wing. For these reasons, T have proposed 
the name L>. hybridoides for this species. 

Owing to the excessive summer rains of the past few years in 
North Queensland, no further specimens of this interesting insect 
have been taken. But as the locality is now known, it is to be 
hoped that the unknown female and less faded males will soon be 
discovered. 

Diphleb'u hymphoidks, n.sp. (Plate XX., figs.4,8). 

Total length 50, abdomen 35, hindwing 31, greatest breadth 
6 ram* 

Wings: neuration dark brown, the whole wing suffused with 
a transparent brownish tint. Subcostal space very narrow, the 
subcostal and radio-median nervures practically fused up to arcuius; 
pterostigma 4 ram*, black. Six to seven antenodals and 25-30 
postnodals on all four wings. Head: eyes black; vertex black, 
hairy; front, labrum , and labium black. Thorax: prothorax 
velvety black; conspicuous basal and apical collars of bright blue, 
also two large oval spots of the same colour. Mem- and meta¬ 
thorax brilliant blue, with dorsal band and collar of jet black; on 
each side a straight black antehuraeral stripe and a lower lateral 
black stripe, both narrow; underside tinged with grey and pink; 
wing-bases with large blue spots; notura black spotted with blue* 
Legs black, underside of femora pinkish. Measurements of femur, 
tibia and tarsus respectively are—foreleg, 4-4*64'7 mm*; middle 



BY R. J. TILLYARD, 


589 


leg 5-5'5*2mm.; hind leg 7-55-2mm. Abdomen slender, sub- 
cylindrical, 13 slightly enlarged, 440 quite cylindrical. Colour 
brilliant blue, marked with jet black as follows—1, a transverse 
basal band; 2, a narrow transverse basal band, a fine dorsal line 
crossed about one-third from apex of segment by a short cross¬ 
piece; 3, a line dorsal line spreading apically into a large diamond¬ 
shaped patch; 4-7, a thick convexly curved dorsal band spreading 
so as to cover the whole of tho apical fourth of the segment; 8, a 
narrower and straighter dorsal band, spreading as in 4-7; 9, a 
large semicircular basal patch, from which projects a sharp dorsal 
spike; 10, black with two large oval blue spots Appendages: 
superior 2 mm., forcipate, black, rough and spiny, narrowed about 
the middle; tips rather broadened and rounded; seen sideways, 
the tips are enlarged downwards. Inferior 0*5 mm., black, close 
together, well-rounded and almost touching at tips; seen sideways, 
they appear truncatod( Plate xx,, figs.4a, 6). 

2- Total length 47, abdomen 33, hindwing 33, greatest breadth 
6 mm, 

Wings; ptm'oatigma 3*5 mm., cream-coloured between black 
nervures; tmbcostal apace paler and wider than in male, with the 
subcostal and radio-median nervures quite distinct from bases 
onwards. Head: eyes brown bordered inwards with cream- 
colour; vertmz hairy, blackish, with four brown spots, the front 
pair rather small and rounded, the back pair larger, elongate 
irregular subtriangular(Plate xix., fig.ll); front brown, hairy; 
dypeus brownish edged with black; labrum very pale brown 
bordered with black, and with a fine short central black line; 
labium pale dirty brownish; mouth black, Thorax; prothorax 
and upper part of thorax as in male, but with the blue colour 
replaced by dark brown; sides pale greyish touched with fawn- 
colour, with a narrow lateral black band; notum dark brown with 
paler spots. Legs : cox® and undersides of femora whitish; 
femora pale brown darkening to blackish; rest dull blackish. 
Abdomen subcylindrical, 1-3 slightly enlarged, 4-7 Bot&ewhat 
tapering, 840 slightly enlarged again. Colour brown; 1, whitish 
on sides; 2-3, a medium brown with black sutures, a fine black 
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dorsal lino crossed at one-fourth from apex by a flattened trian¬ 
gular or diamond-shaped mark; 4-7, like 3, but much darker, 
dorsal line thicker and apical mark less regular; sutures black, 
wider on sides, & long black bar low down on each side of 4-6, a 
short bar on 7; 8 , dark brown, paler on sides; 9, almost black 
basally, touched with brown ^pically and on sides; 10 very pale 
brownish, with black dorsal line. Appendages 1 mm,, 
blackish, conical, sharply pointed. 

Hab.~ Rocky Creek, near Caroda; Nandewar Ranges, N.S.W,; 
also (less commonly) Pallal Creek, near Ringara, N.S.W.(Decem- 
ber, 1910). 

Types: $ 9 , and series of cotypes in my collection, taken by 
myself, in above localities. 

The two localities giver* are only a few miles apart, and both 
are tributaries of the Horton River, which joins the Gwydir 
near Bingara. The insect frequents only the rocky parts of the 
creeks, and is absent from the lower part of Pallal Creek, and 
from the Horton River itself. It is one of the most beautiful 
and brilliant insects known to me, the blue of its body far out- 
rivalling the colour of D. lestaides, itself a brilliant insect. I have 
therefore chosen the name nymphaides (Greek v \a bride) in 
allusion to its beauty. 

Comparison of the Four Known Species . 

The four known species, D. lesto'ides Selya, D. euphamdes 
Tillyard, D hybriddidss , n.sp., and D, nymphoides, n.sp., are all 
closely allied, and form a homogeneous and natural Australian 
genus. The following table gives the most important differences 
for the males :— 
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[For comparison of male appendages, see Plate xx., figs.2-5. 
These appendages are very thick and of rough surface, being 
covered all over with tiny spines and other irregularities; lienee^ 
they are exceedingly difficult to represent by a oamora-lucida* 
drawing. In determining a species, therefore, by means of thesf " 
appendages, one must be prepared for individuals of the same 
species showing minor differences, which may be due either to the 
individual itself, or more probably to the particular angle from 
which the appendages are drawn, the outline of the thick inferior 
appendages especially changing rapidly with the angle of vision.] 

To separate the three known females (that of D . kybriddide# 
being so far undiscovered) is a more difficult task. The protho- 
racic differences seem scarcely sufficient to rely upon, and the 
same may be said of the structure of the occiput. The male 
appendages being very similar in plan, we might reasonably infer 
this to be the case with the occiput and prothorax of the females. 
The best criteria seem to me to be—(1) the epicranial pattern; 
(2) the measurements of the tibia of the fore-leg; (3) the com¬ 
parative length, and breadth of the wings; (4) the shape of the 
abdomen. 

( 1 ). The epicranial colouration is a brown pattern on a black 
ground. This pattern may be divided into two parts «, the 
vertical spots, of which there are two, lying between the antenna- 
base and the basal ocellus on each side of the main longitudinal 
axis; b , the postocellar or occipital band, lying close to the 
occipital ridge between the eyes. 

In D. letftoides 9 , and B. nymphdidm $, the vortical spots are 
very distinct and rounded, but those of D. ImUhdes have a 
tendency to a subtriangular shape. In D. eupfamidm 9 , however, 
the spots are enlarged into elongated, subtriangular patches which 
are joined by a stalk to the brown edging of the eyes. 

In B. lestoides 9 and B. euphatoides 9 the occipital band is 
regular, rounded and slightly enlarged at each end, and with a 
tendency in D, mpfaxmde* 9 to carry a small central spike point, 
ing forward. , In B. wymphwde* 9 the occipital band is broken 
and divided into two very irregular, subtriangular patches, 
notched about the middle forwards (see Plate xix.,. flgs.Ml). 



BY H. J. TILLY A HD. 


593 


These epicranial patterns are, of course, subject to slight indi¬ 
vidual variation, but are sufficiently constant to be relied upon. 
r ( 2 ). i>. lestoidea $ can be recognised at once by the great length 
;of its fore legs. The measurements for the tibiae are— D . lestoides 

7; D . miphizoideu 9 4*5; D . nymphoidsa 5 3 mm. 

(3). The measurements for the hind wing are-~Z>. kttioides 9 
34-35 long, greatest breadth 6 ; D. vupktwideB 9 32 by 6 ; D. 
nympkendt* 32 by 6*2 mm. 

(i). In comparing the abdomens of the three females, that of J), 
Uatoide* is seen to be very cylindrical, somewhat flattened, and 
much broader than cither of the others; that of D, miphmo'idea is 
distinctly narrow and rounded; while that of D. nymphoidea is of 
intermediate breadth and roundness. 

Besides these differences, it may be remarked that the ptero- 
sfcigma of D. cupkmoidM is narrower and slightly shorter than 
those of the other two. In the whole of my series of D . nym 
phoidea 9 , the pfcerostigraoa are uniformly pale cream-colour 
between black nervures; those of D. loatouiea 9 are usually so, and 
those of D , euph&oidea much darker^ These differences, however, 
cannot be pressed, as we do not know what changes may take 
place in the colouration as the insects become more and more 
mature. 

Life-IIistorisa of i>. leatdidea Selys., and D. nymphoidea, n.sp. 

lu my former paper on the life-liistory of D, l-esidideaf I was 
compelled to leave some unavoidable gaps in the reconi, as I had 
been unable to find the full-fed nymph, and could only surmise 
what its habits might be. The beds of the mountain-creeks of 
the Rodrigue® Pass and other parts of the Blue Mountains, and 
also the Haathcote Creek and Woronora River in the Ill&warra 
district, (the plaees where I studied this species) are remarkable 
in consisting almost entirely of solid bed-rock. The detached 
rocks and boulders are mostly of great size, and quite immovable. 
There were none of the flat or rounded rocks of medium size that 
so often occur in rapid streams. I made it my object to search 

* These Proceedings, 1909, xxxiv.* p.370. 
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for these latter, in the hope that, by turning one of them over, J 
might find the larva clinging to the underside. During two 
visits to Heathcote with a friend, our united efforts succeeded in 
overturning several large boulders, but without any sign of the 
larva; if it were there, it either got washed off in the swirl dl 
water, or succeeded in escaping before w© overturned the rock. 
However, fortune at last came^Vny way. While dredging with a 
fiat, triangular net along the smooth rock-bottom of the creek at 
MedJow, lilue Mountains, just above the lake, on November 13th, 
1909, I dislodged a small flat slab of rock into my net. On the 
underside of this I found a well-grown larva of D . lettoide* This 
is the only larva of this sj>ecieB that I have ever found. A figure 
of it is given in Plate xix., fig.l. I kept this in a small jar 
until the beginning of January, 1910, It fed well, and usually 
sat still at the base of a stick. It showed very little activity, and 
its huge caudal gills seemed to be very cumbersome, and much in 
the way when it was moving. About the beginning of December 
it changed its skin. When it appeared to be full-fed, I killed it 
with chloroform, carefully extracted the gizzard, and mounted it 
in alcohol. A description of this larva is given below. 

On December 14th, 1910, during my collecting trip to the 
north-west of New South Wales, I visited Rocky Creek, near 
Caroda, on the edge of the Nandewar Ranges. This is a splendid 
collecting ground, and I found the beautiful D, nymphdide$> n.sp., 
in sufficient numbers to lead me to hope that I might obtain the 
larva. At the point where I struck the creek, just above some 
big falls, the bed consisted of solid basaltic rock, with huge 
vertical-sided boulders .standing up in many places. I oarefully 
searched the sides and crevices of these rocks, and obtained two 
cast-skins, but no living nymphs Further up, the character of 
the creek changed, and I found a long stretch of clear water 
rippling over small rocks and pebbles. Here the creek was over¬ 
hung with green trees and bushes. In such a setting, this 
glorious new DipMebia, resting on rocks, skimming the surface of 
the water, or perching, several in a row, along the outstretched, 
bare branches of shrubs, made a picture that I shall never forget. 
On one horizontal bough, I counted no less than seven brilliantly- 
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coloured males, perched about & foot apart, and all sitting in 
exactly the same attitude, with wings outspread horizontally, 
body held straight out, also horizontally, and at an angle of about 
60" to the bough. 

In this part of the creek, the rocks were easily lifted and over¬ 
turned. At the very first try, I found two full-fed larvae under a 
fair-sized rock. The next dozen rocks or so yielded nothing, and 
then, on a smaller rock, I found a peculiar Aetchnid larva that 
seemed to be Calia&chna consperta. Somewhat higher up the 
creek, under some rocks only half-covered by water, I took three 
more Diphlebiarihrv^ Having examined some fifty or sixty 
rocks during the afternoon, I finished up with seventeen Dipklebia 
larvae, all nearly full fed, and four AescJvnid larv®. Besides these, 
I found two female Diphlebia emerging, and observed no less than 
three of them ovipositing under the water, just in the same way 
as I have already described for the female of 2 ). lertoides. The 
eggs were found in the tissues of the water-weed, and were of the 
same size and shape as those of 2 >< lest&ide* already described. I 
also spent some time looking for young larva, and found over a 
dozen, from about 2 to 6 mm. in length, on various rocks. Borne 
of these young larva were on the same rocks as the full-fed larva, 
and I think it is quite likely that the earliest-hatched of the new 
brood fall victims in large numbers to the rapacity of the later 
members of the old brood. 

The young larva were of a pale semitransparent whitish colour, 
with narrow gills; in appearance, almost exactly like the young 
larva of 2). Jssto'ide* figured in my former paper (y.e. p.376 and 
fig. 4 ). They were fairly active, running away and hiding in 
small crevices and depressions in the rocks. Unfortunately it 
was impossible to keep any of these alive during the long rough 
journey back to Sydney, so that I was unable to follow up the 
changes through the different stages of growth. By the time the 
larva has grown to a considerable size, the colour has become a 
dark shitting greyish-black. I was particularly struck with the 
helplessness of the larger larva as soon as they were lifted out of 
the water. Their huge, cumbersome, caudal gills made it almost 
impossible for them to get along, for they stuck to the wet rook, 
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bo that the larvae could only crawl slowly and helplessly along, 
trying always, like an iguana, to get on the side of the rock away 
from me. I tried several times to see how they behaved under 
water. To do this, I took a rock to which a larva was clinging, 
and lowered it gently into the water, watching ihe larva care¬ 
fully. I found that, under water, they could move with more 
rapidity, but I was easily able to follow them with ray hand, and 
catch them again raeroly by feeling for them. Occasionally one 
got detached from a stone, when it would spread out its legs and 
caudal gills, and rock itself slowly to and fro, gradually sinking 
the while. These observations satisfied me that the larva was 
purely a rock livtr^ and that, once detached from its refuge, it 
was a hopelessly clumsy creature. As was evident from the form 
of the legs and abdomen even in the exuviw, the whole insect is 
built so as to be able to cling flatly and closely to the rock-surface, 
where it is able to lie concealed, and capture its prey in the 
running water. 

The emergence of D. nymphoidea is very similar to that of 
Auatrogompkue heteroclitua, a species which was emerging in 
great numbers on the same creek. Both larv» climb up die 
rocks, just above water-level, and emerge there, only the Diphkbia 
prefers the vertical or overhanging surfaces, facing down-stream, 
so as to be away from the current; while the Auatrogvmphu* 
usually chooses a more slanting surface, often on the up-stream 
side, so that it gets washed by the little wavelets and ripples, and 
is thus apparently helped upwards along the rock The* newly 
emerged insects, in both cases, rest only just out of reach of the 
water, and fly straight off into the bush as soon as their wings 
are dry enough. 

Three of the larvae which I took, emerged during the following 
week. They were placed in wide-mouthed bottles half-filled with 
water, and with sticks to climb up Two of them emerged with 
tlte exuviw partly under the water; the third climbed about two 
inches above the water. All three were females. This leads me 
to believe that the males emerge considerably earlier, on the 
whole, than the females; and certainly their colouration, at the 
date of my visit* suggested that they were the more mature. 
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Having thus filled in the gaps in oftr knowledge in the life- 
histories of two species of tins interesting genus, it remains to 
give descriptions of the full-fed larvae, and to indicate their specific 
differences. 

Description of Nymph of Diphlebia lestdides (Plate xix., fig. 1). 

Total length 33 mm. 

Colour dark brown, somewhat paler on legs; head and cau¬ 
dal gills almost black. Head 4*5 long by 5*6 mm. wide. 
Eyes black, rounded, widely separated; postocular lobes well 
rounded, slightly rough; just in front and below each eye is 
a series of six or seven sharp spines, which can be seen pro¬ 
jecting irom under the front border of the eye. Frontal shelf 
1*3 long by 3 mm. wide, prominent. The huge labium f already 
fully described in my former paper (p. 378, and fig. 2), pro¬ 
jects beyond and on each side of the front. Antenna? (fig. 5 
of former paper) long and slender, 5*7 mm. in the specimen 
under description. Ocelli pale whitish, quite conspicuous. 
Thorax; prothorax, 1*5 long by 4*5 mm. wide, well de¬ 
veloped, lateral lobes spiny, not angulated, their shape being 
rather bluntly sub-triangular, with the tip rounded off. 
Meso* and metathorax 5 mm. wide; wing-cases 7 mm. long; 
hind wing-case 1*2 mm. wide; reaching to end of fifth abdo¬ 
minal segment. Legs; femora flat and rather broad, 
smooth, those of fore and middle legs resting in a horizontal 
plane, but those of the hind-logs raised into a nearly vertical 
plane; measurement, fore 5*5, middle 6, hind 9 mm. Tibia, 
narrow, rounded, smooth; about 6 mm, long on all legs; tarsi 
short, fore 1*8, middle 2*6, hind 3*2 mm. Abdomen rather 
short, 12 mm.; 4 mm. wide at base, tapering to 2 mm*, at 
segment 10. Each segment has a finely pitted, dorsal surface, 
but appear# rather smooth and shiny; colour dark brown with 
no pattern. Caudal Gills; median 10*5, laterals 11*5 
mm., each. The laterals lie in one plane pressing against the 
rock, but the median gill is held at a slight slant above them; 
when crawling, however, the median gill is often depressed 
so as to be almost level with the other two. All three gills are 
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strongly triquetral , the laterals being about 2-6 mm. broad at 
their greatest breadth, the median slightly narrower. The 
last 3 mm. of each gill consist of an attenuated tail, carrying 
some long irregular hairs. Colour a very dark brown. (Plate 
xix., fig. 3). 

Hab. —Medlow, Blue Mountains, N.S.W. A unique speci¬ 
men, taken November 13th, 1909. 

Larval Type: the above unique specimen is in my 
collection. 

Description of Nymph of Diphlebia nymphoidxs. (Plate xix., 

fig. 2). 

This nymph is so similar in general appearance to that of 
D . lestoidcsi that it is only necessary to give the chief mea¬ 
surements, and to indicate the specific differences. Thr 
general colour is blackish above, dull-greyish beneath. This 
is of interest, as the basaltic rooks at Rooky Creek are grey or 
blackish, while the sandstone of the Medlow Creek is brown. 
Thus the colour of the larva approximates closely to that of 
the rock it inhabits. The nymph is slightly smaller than that 
of D . lestoHdes; total length 30-32 mm. Head somewhat nar¬ 
rower, about 5 mm. wide. Antennat 6 mm., basal joint and 
base of second joint spiny; basal half of second joints and 
bases and tips of joints 2-5 white, not black (Plate xix., 
fig. 7). Thorax and abdomen very similar to those of j9. M 

toidc*. Caudal gills slightly narrower; laterals 10 mm., 
median 9 mm., with tails only 2 mm. long; shorter, thicker, 
and hairier than in D. lestoictes. Fortdeys much smaller than 
in /). lestoides, the femur being 4 mm., and the tibia scarcely 
5 mm. long. Upper surface of head and thorax strongly 
pitted all over; abdomen slightly less pitted. 

A comparison of the tibia of the two species shews some 
small differences. In D, uymphoides (Plate xix., fig. 4) the 
lateral lobes are not quite so long as in D> ItsMdts (my former 
paper, fig. 2); and the innermost of the four teeth is not 
pointed, but somewhat blunt and nodding; the spine* or 
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thick short hairs on the outer border are less regular; and the 
median lobe of the mentum is less indented and a little less 
prominent. 

Hah.— Rocky Creek, Caroda, N.S.W. Taken December 
14th, 1910. 

Larval Type and co-types in my collection. 

The Structure of the Larval Gizzard. 

I have examined the gizzard of the larvae of both species, 
and, as might be expected, there is very little difference. The 
dentition is arranged in sixteen fields or folds, eight of these 
being “major” folds and eight “minor.” The gizzard of Z). 
leHoules shews considerably greater regularity in the number 
of teeth on a fold than does that of D. nt/mpholdc*. Each 
fold is of considerable length, about 1 mm. in actual size, so 
that, in a “minor” fold, the teeth lie in a single longitudinal 
line, while, in a “major” fold, the teeth (a greater number) 
lie also in a longitudinal line, with** tendency to forming two 
lines at the upper end. In the gizzard of /). Ittiolden, the 
major folds each contained 11-12 teeth, the minor 8-9. In 
that of D. nymphaUdee, the major folds contained from 1M4; 
and the minor from 4-7, with one minor fold containing 8 
teeth, and one very tiny extra tooth. Representing these tiny 
extra teeth by $, the teeth in this gizzard, taking the folds 
in order, were 7, 11, 8$, 12, 7, 18, 6, 11, 5, 11, 4, 14$, 6, 
13, 4, 11. In D. le$toide $, I noticed several isolated teeth 
lying low down outside the main folds; as many as three of these 
lay between two consecutive folds (see figure). In D. nym- 
pholdes> I found only one isolated tooth in the whole gizzard. 

By comparing the figures given of one-half of each of the 
above gizzards, the greater irregularity of that of D. nym- 
phoida is very evident, I should not like, however, to sug¬ 
gest that this difference is specifically constant, as I have 
examined only one gizzard of each species. Bearing in mind 
tae extraordinary difference in the number of teeth in the 
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two gizzards of Pefalura gigavtea Leach, described by me in 
a former paper, we should l>e content, I think, to regard 
variations in the actual number of teeth on a fold as purely 
individualistic. 

The type of longitudinal fold exhibited in these gizzards is, 
I believe, found in other (Jtdoptorygid larvae whose gizzards 
have been examined, A somewhat similar longitudinal ar¬ 
rangement exists in the Gomphine larv®; but, in these, there 
are only four folds, each containing a great many teeth, and 
shewing as many as three or four abreast on the upper por¬ 
tions, In the Aninopteniy it is certainly true that the larval 
gizzards determine the separation of tho main groups, there 
being so far four main types known, viz,, the Libellulid 
(lAbellulino-Cordulme), Jfechnine, Gomphine , and Petaht - 
rine. If these arc really four coordinate groups (a position 
which, I believe, could be easily maintained, and strengthened 
by many cogent arguments), we should seek to apply the same 
test to our admittedly unsatisfactory Zyyopterou* classifica¬ 
tion. I should like, therefore, to put it upon record now, 
though the elaboration of the facts must be left to later 
papers, that I have found the Diphlebia-iorm of gizzard to 
exist also in Argioleetes and Inosticta amongst the Agrionidar, 
though the gizzards of the legions Agrion and Leetes of de 
Selys are absolutely different. These facts suggest that tfcf 
present Agrionid# are a collection of strongly asthenogencHc 
forme descended along several main lines frank more abun¬ 
dantly nervured insect*) of which the present-day Caloptery- 
gidee may represent, fairly closely, various stages of descent. 
In this manner, we can trace, from a common ancestor, in 
descending asthenogenetric order, the single group-line Dip fi¬ 
le bia — Argioltstes-*fspstiota, though we cannot perhaps regard 
any single one of these three genera as lying in the direct line 
of descent of the group ; that direct line having most pro¬ 
bably been lost. It may be added that the main structure 
and habits of the larvae of these three genera, their caudal 
gills and their labia in particular, agree with this view. We 
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thus get a beginning of an insight iftto a natural scheme of 
classification for the Zyyoptera , by means of which we may 
at last hope to separate fairly accurately, into coordinate 
groups, that groat mass of asthenogenetic forms whose wing- 
venation has converged so remarkably, from widely different 
ancestral types, to one single petiolate wing-form. 

In making the above statement, I am aware that I am 
traversing the received opinions of many profound students 
of the Odarmfa . If the above natural scheme be carried out, 
it can scarcely fail to indicate forms such as ffemipklehia , 
Seh/nionfum, and a mass of genera in the legion Protoneura , 
not aa highly archaic remnants, but as strongly specialised 
asthenogenetic or reduction-forms, many of which must be 
regarded as the most advanced Zyyoptrrid types ever formed. 
A careful study of llemiphlrbia will, I believe, reveal that 
this is actually the case, and that the loss of the basal cross¬ 
vein in the quadrilateral of the fore-wing is the last and most 
advanced reduction-stage over reached by any Zyyopterous 
dragonfly; instead of being, as has been heretofore main¬ 
tained, a remnant of an exceedingly archaic formation. It 
is time now, at any rate, that students of Odonata should 
refuse to be content with wing-venational studies only— 
though these must always play a most prominent part in all 
satisfactory schemes of classification—and that the evidence 
afforded by life-history studies, larval gizzards, and labia 
should be ihorn carefully sought after, so that our knowledge 
of the Odonata may be made more complete and satisfactory. 

Returning to the genus Diphhbia , it may be remarked 
that, though we must regard all CalopUrygida> as more or less 
archaic in some degree, there is strong evidence that Diphletria, 
is one of the most advanced types in the family. It has 
evidently progressed far along the zygoterdus line of advance, 
the amotmt of reduction of the prse-nodal area being very 
great for a CalopUrygid, Of the six remaining antenodals, 
two- only are continuous across the subcostal space. I think, 
too, that the practical fusion of the subcubital and radio- 
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median nervures in the wing of 1). nympholden cf is a strong 
proof of specialisation being successful in this genus. Who 
knows but that, in some far remote past age, an ancestor of 
the whole of the present Odormta brought about the fusing 
of the radius and median norvu^es in the same manner! One 
may wonder even that a petfolatc wing with only four main 
basal nervures, subcuhitua + radius + median forming an exceed¬ 
ingly strong second nervuro, has not taken its place amongst the 
more highly specialised ami successful zygopterous types of the 
present day. 


Ntviftion of the Generic Definition. 

The characters of the genus, as defined by de Selys, need 
some slight modification, in order to include the four closely 
allied species now known. De Selys states, for instance, that 
in Diphlebia, there are sectors interposed between M 4 and 
Cu r I find this to be the case only in a few of my specimens 
of D . lestMes, and then usually in the hind-wing. The 
divergence of M 4 and Cu t towards the margin of the wing 
results in an increase of the number of cell-rows from one to 
two, and finally to three or four at the wing-margin (Plate 
xx., fig. 1 ), but the borders of the rows are not usually 
straightened put into a true sector, but remain in the kps 
specialised condition shewn in the figure. This generic charac¬ 
ter, therefore, needs revision. Another point is the position 
of departure of M, from M,. In most of my series, of all 
four species, M 8 continues in an almost unbroken curve from 
the nodus itself, though in some specimens there is a distinct, 
but not very sharp, break at the join. A third point is that 
de Selys describes the male superior appendages as “semi-cir- 
culaires, simples.” This could hardly include the peculiarly 
shaped appendages of D . hybridotde* with their large inferior 
spine. Again, de Selys says that the nodus in Diphlebia is 
placed a little less than one-half the wing-distance from the 
base of the wing. Taking D, nymphrfde*, the nodus is only 
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13 mm. from the base, whereas thi total length is 31 mm., 
which seems to me rather too much for the * ‘little, leas,’ 1 
though that is only a personal opinion. 

Further points of great importance, which differentiate 
this genus from Devadatta and all other dalopterygine genera, 
and shew it to be a close approximation to LesU$ f are the 
absolute elimination of all cross-nervures in (a) the post- 
costal space above the petiolate anal vein, and (6) the whole 
space lying below R, from the arculus to the nodus. [In this 
connection it is also interesting to note that the position of 
the oblique vein is very variable in this genus. It is usually 
the third cross-vein from the join of with M 3 (see figure), 
but is not infrequently the fifth , and sometimes the fourth, j 
This line of specialisation, if continued until all but the first 
two antenodals were eliminated, the quadrilateral depressed 
and uarrowed, and the distance between the arculus and 
nodus considerably lessened, would give us a close approach 
to a true Lesfine wing. 

The generic characters, amended on the above lines, will 
now be as follows—Two antenodals only, viz., the one before 
and the one above the arculus, continued into the subcostal 
space. Quadrilateral, basilar space, postcostal space as far 
as the petiolation of the wing, and the whole of the space 
below the radius from the arcuius to the nodus, free. Nodus 
lying at a distance less than one-half but greater than one- 
third of the whole wing-length, from the wing-base. M s 
departing from M s under or very close to the nodus. and 
Ouj diverging from one another slightly as they proceed to 
the wing-margin; a single row of cells at first between them, 
increasing to three or more rows, with or without distinct 
sectors. Superior appendages of male forripate. Colour of 
male bright blue, with more or less black markings. Wings 
either clear or more or less barred or shaded. 

Type, DiphUbia hetoidee, Selys. 
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EXPLANATION OF PLATES XIX.-XX. 

Fiat© xix. 

Fig. 1.—Nymph of DipKltbia httPUD* .Selys (x 1 j), 

Fig.2. —Nymph of DipKltbia nymphdidt*, n,sp.( x 1j). 

Fig. 3.-Caudal gills of nymph of /). UddUltH Selys ( x 3|). 

Fig.4,—Left lateral lobe and part of men tom of labium of nymph of IX 
nytnpholdt *, n.*p.( x 12). 

Fig. 5.—One-half of larval gizzard of*D, lestolde* Bely* {x30). 

Fig.6.—One-half of larval gizzard of D. nympholdts, n.sp.( xSO). 

Fig.7.—Auteana of nymph of D. nymphoidt 9 t n.«p,( x 9). 

Fig.S.—Set of spines under front border of eye in nymph of D, nympholde*, 
n.*p,( x 7). 

Fig.9.—Head of D. leUoldes 9. Selys, imago, to shew* epicranial pattern 
( x44). 

Fig. 10.—Head of D. evphveotde* 9, Tillyerd, imago, to shew epicranial 
pattern ( x44). 

Fig. 11. — D, nympholdea 9, n.sp., imago, to shew epicranial pattern ( x 44), 
[N.B.—Figs.9-11 are only intended to shew the epicranial pattern, and 

should not be taken as accurate in other details.] 

Plate xx. 

Fig. 1.—Basal half of fore-wing of DipKltbia nympholde*, n.sp., <J ( x 5). 

Fig.2,— Appendages, of D. U*tdi<U* Selys $ ; a, dorsal; 6, profile-view* x 10). 

Fig.3.—Appendages of D . tuphmldt* Tillyardd ; a, dorsal, 6, profile-view 
(x 10). 

Fig.4 — Appendages of D nympholdei, n.sp., 6 ; a, dorsal, b t profile-view 

( x 10). 

Fig.5. —Appendages of D. hybridmde $, n.sp M & ; a, dorsal, b, profile-view 
(xlO). 

Fig.6. — Colour-pattern of abdomen of D. teitotdeit; a, an Individual front 
Jindabyne, N.B. W,; 6, an individual from Heatbcote, Illawarra* 

N.S.W.* x2). 

Fig.7—Colour-pattern of abdomen of D. tuphctoidet $ (x 2). 

Fig.fi.—Colour-pattern of abdomen of D. nympKoteUs $ ( x 2). 

Fig.9.—Colour-patten* of abdomen of D. hybridoldes <${x2). 

{N.B. —Figs.C-9 represent a jet-black pattern on a brilliant blue ground*] 
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October 25th, 1911. 

Mr. W. W. Froggatt, F.L.8., President, in the Chair. 

The President announced that the Council was prepared to 
receive applications for three Litinean Macleay Fellowships, 
tenable for one year from April 1st, 1912, from qualified Candi¬ 
dates. Applications should be in the hands of the Secretary on 
or before 30th November, 1911, who will afford all necessary 
information to intending Candidates. 

The Donations and Exchanges received since the previous 
Monthly Meeting (27th September, 1911;, amounting to 14 Vols., 
68 Parts or Nos., 6 Bulletins, 2 Reports, and 9 Pamphlets, 
received from 51 Societies, *kc, and two Individuals, were laid 
upon the table. 


NOTES AND EXHIBITS. 

Mr. David G. Stead exhibited a living male and a female 
example of the Oyster Blenny, Petroscirtes anoHns (Guv. et Val.) 
originally from Broken Bay, which he had kept alive (among 
others) for the past twelve months in a small saltwater aquarium. 
This interesting fish is found in and about oyster-shells along 
the coast of ^New South. Wales, among which they spend their 
lives. Their eggs are deposited in the shells, and are closely 
watched over by the parents, the male l>eing very bollieose. The 
mature male (alive) has the curious Cassowary-like helmet on the 
head. This has been described as a specific character, but it is 
purely sexual Immature males, like the females, do not possess, 
this character. Mr. Stead also drew attention to the mode of 
progression, showing that they moved in a normal manner forward., 
Mn J. D. Ogilby had mentioned (Proc. Roy. Soc. Queensland, 
*xiiL,p.54,1911) that these fishes “never willingly moved forward 
in the usual manner of the class, but invariably retrograde.” Mr, 
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Stead had found that though they very frequently ret regraded, 
they quite commonly move forward, as did those exhibited. 
Several oyster-shells, showing a deposit of spawn of this species, 
were also shown. 

Mr. A. McCulloch exhibited, by permission of the Curator of 
the Australian Museum, six Queensland fishes which appear to 
be new records for Australia +~Cal/yodon pyrrhostethus Richard¬ 
son, from Dunk Island, near Cairns : Scarkhthys auritnx Kuhl k 
Van Haaselt, Strttuyrdi* kalosoma Bleeker, Batistes chrysopterus 
Bloch & Schneider, and Tetraodon nujropunctatus Bloch k 
Schneider, from Murray Island, Torres Strait; Zonogobius semi* 
doliatm Cuv. & Val., from Dunk Island, and Masthead Inland oflf 
Port Curtis. 

Mr. Whitelegge showed fresh specimens of Utricularia Jlexuom 
Vahl, the submerged leaves interspersed with utricles, from 
Wooli Creek, CA>ok s River; the beautiful retiform alga, Hydro- 
dictyon uU'iculatum Roth, from the Ascot Racecourse; and an 
uncommon Hepatic, A?itkoceros gracilis, from Vaucluse. 

Mr. E Cheel exhibited a number of interesting fungi, including 
— Helvkllack^: Morchclla tsculenla Dill., Botanic Gardens, 
8 ydney(E. Bennett; October, 1911) — Pkzizack^ : Pezixa vesicu- 
lorn Bulb, Zoological Gardens, Moore Park (A. S. Le Souef; Sep¬ 
tember, 1911)— Mollisiace,*; ; Psendopeziza trifolii Fckl,; on 
leaves of Trifolium pralense Linn.; Ohakunu, New Zealand; and 
Franklin, Tasmania(E. Cheel). P. niedicaginis 8aec.; on leaves 
of Medicago saliva ; Penshurst(E. Cheel; June, 1911)—Domi¬ 
ni agoc: kJvyllachora yraminis Pers.; on leaves' of Sporobolux 
Lindhyi Benth.; Inglewood, Queensland (J. L. Boorman): and on 
Zoysia pungent Willd,; Narrabeen(E, Cheel); Centennial Park 
(A. A. Hamilton) — UstilaginacKj® : Sorosporium cryptnm 
McAlp.; on inflorescence of Panicum effuxum R.Br.; Cooma(W. 
Bauerlen); Menah vid Mudgee(G, Campbell). UstUago bromivura 
F.v.M.; on Prairie-grass, Bromus unioloides H. B. k K.: Mudgee 
(J. D.Cox); Lismore(Mahager of Wollongbar Experiment Farm); 
Cook's Rivef(A. A. Hamilton); Hawkesbury College, Richmond 
(W. M. Came)— PnocmiAOEiB: Aecidium solmijforme Berk.; an 

[Printed off 6th February, 1912.] 
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leaves of Oxylobium trilobatum F>v.M.; Katoomba (J. H, 
Cornfield). Aw. eburmum Me Alp.; on pods of Bvssima hetero* 
phylla Vent.; Kogarah(J. H. C&mfteld); ami on ft. mien phylla 
Bra.; Torrington, N.S, VV. (J, L, Boorman). Uromyws tkely- 
tntira* Me Alp.; on loaves of TMymitra nttda ll.Br.; Castle 
Hill, near Parramatta (A. A. Hamilton; October, 1911}. U. 

Winfc.; on leaven and petioles of Trifolium glomeratum 
Linn.; Peushurttt(K. Ghoul; July-Octolxjr, 1911). Puccinia 
saacardoi Ludw.; fecidiosporO-stago, on leaves of Goodenin Mfidi- 
fofin Bra.; LeuraiA. A. Hamilton; December, 1910), P. bur - 
chardutt Bacc.; on stems of Bnrehardia nmbdlata ll.Br.; Chel¬ 
tenham^ . A, Hamilton; September, 191 1)—Nidulakucr^ki : 
SphwroholuH stellatm Tode; on dead wood; Botanic Gardens (E. 
Bennett; January, 1911 ) — Tudohtomacka? : BatMrrm phed laities 
Dicks.; Cobar(L. Abrahams; September, 1911)— Phalloidiur : 
Anthurus aseroijformis Lloyd; Mount Royal Range, Scone(W, V. 
Haynes; April, 1910) —Dkmatuoe.e: Hdminthosporinm Rawmili 
Curt.; on inflorescence of Sporobolns indiais R.Br.; Hawjcesbury 
College, Richmond(W. M. Carne; Marcli, 1911); Peimhurst(E. 
Cheel; March, 1911) - Specimens of fresh peach-twigs were also 
exhibited, showing sucker-branches which had been allowed to 
spring up Inflow the graft or bud, very badly infested with the 
“Peach Leaf Curi**(£S0eajttu* deformans Fckl.), whilst the 
branches or twigs of the “ Muir " itself showed no signs of the 
disease. * 

Mr. Maiden sent, for exhibition, specimens in formalin, and a 
coloured drawing of the curious, diminutive saprophyte, Thismia 
Rodwayi F.V.M., (N.O, Burmmniwwv) forwarded by Mr. 
Rod way, from Tasmania. 

Mr. Fred Turner exhibited and offered observations on Era* 
yroetis mayor Hoflt.(syn. Erayrmlis pomndes var. meyastachya 
A. Gray), a rather showy annual grass indigenous to Europe and 
Asia; but now acclimatised in North-west New South Wales, and. 
reported to be spreading in the Tam worth and adjacent districts. 
Some years ago the late Mr, George B. Gidley King called the 
attention of the exhibitor to that exotic grass, which had then 
recently appeared in the pastures on Goonoo Goonoo. It is not 
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considered of much value from an Australian stockowner’s point 
of view. Eray r ostia major is now naturalised on the American 
continent, and in other warm countries. In some of the warmer 
States of America, it in popularly called “Candy-grass,” but for 
what reason the exhibitor did not kuow. 

Mr. Proggatt exhibited specimens of a weevil (^Eaiolea hu~ 
curua Paso.) in illustration of its life-history, and the damage it 
does to pine-trees (Pinna hahpenaia). The species was described 
from specimens sent by Mr. Masters, in 1873, who supplied the 
information that it was “ a pest to introduced conifers/' It is, 
however, a rare l»eetle iti collections, though, just now, countless 
thousands of them are to be seen, infesting an avenue of pines, 
at 8t rath field. 
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CONTRIBUTIONS TO OUR KNOWLEDGE OF SOIL- 
FERTILITY. 

iii.—.B acterial 8 limes in Sou.. 

By R. Greig-Smith, I).Sc., Maolkay Bacteriologist to thk 
Society, 

Many of the bacterial colonies that develop upon plates of 
saccharine uutrient media after sowing with dilute suspensions of 
soil, contain slime or gum. As the bacteria that go to form the 
colony are actively producing slime at the moment of their isola¬ 
tion, and continue to do so, it is reasonable to expect that they 
were capable of producing this characteristic product while tlusy 
were in the soil. It is also reasonable to suppose that they had 
been producing slime in the soil at no very distant date, or else 
the slime-forming faculty would have been in abeyance. With 
this assumption, we should expect to find bacterial slimes in soils 
if the conditions were such as to prevent their decomposition by 
other bacteria. 

The slimy colonies are various, and a simple inspection is 
sufficient to show that the bacteria vary morphologically accord¬ 
ing to the colony, aud that the nature of the slimes is different. 
Some are thin, others viscous, others gelatinous. From a corn 
siderable experience with slime-forming bacteria, isolated from 
the tissues of plants and other material, I have no hesitation in 
saying that the majority of slime-forming bacteria produce 
galactan as their typical carbohydrate. With this knowledge to 
work upon, it should be easy to test the matter and, if galactana 
are found in soil, I submit that we are justified in assuming that 
they have been produced there by the action of slime-foyming 
bacteria. 

In soils, we expect to find many varieties of carbohydrates 
resulting frona the introduction or growth and subsequent decay 
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of vegetable matter, and there are prolvably many forms included 
in the general name of humus, One of these, xylan, has been 
detected by Schreiner and Shorey* by means of its hydrolytic 
derivative, xylose. Galactans, so far as I know, have never bf*en 
detected in soils. 

A rich, brown orchard soil Jrotti the Kurrajong was selected as 
being most likely to yield a slime in quantity, and the method of 
extraction was that employed by me in obtaining gum from 
bacterial slimes. The soil was mixtxi with an equal volume of 
water, and heated first on the water-bath, and then in the auto¬ 
clave at three atmospheres’ pressure for some hours. The solu- 
tion was filtered, and precipitated with an excess of alcohol. 
Both the precipitate and the alcoholic solution wore reserved for 
examination. 

The precipitate was treated in water, and again precipitated 
with alcohol. It consisted of a gelatinous precipitate of a pale 
buff' colour, which l>ecame black upon drying. Both the precipi¬ 
tate and the alcohol soluble matter were boiled with 5% sulphuric 
acid for some hours, when furfural was detected, and reducing 
bodies were produced. In each case, a blackish-brown, insoluble, 
humic powder was slowly precipitated. 

The acid solutions were neutralised with barium carbonate, 
evaporated to dryness, picked up with water, filtered, and heated 
with phenylhydrazine mixture. The resulting osozoiies, obtained 
as hot-insoluble and cold-insoluble precipitates from time to time 
as heating progressed, were purified with water, alcohol or chlo¬ 
roform, as occasion suggested, and fractionated into parts of 
similar melting point, and crystallised again and again from 
alcohol of various strengths, and from water. 

The final products of the separation were found to be gluco- 
sazorie, galactosazone, and an osazone melting at 174*0. These 
were obtained both from the alcohol-insoluble gum, and from the 
alcoholic filtrate. Partial hydrolysis had evidently taken place 
during the autoclave treatment. 


* Bureau of Boik. Bulletin No,74, Dec. MHO, 
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The optical activity of the products of hydrolysis was deter¬ 
mined by preparing a fresh extract of soil (400 gr.) in the manner 
already described, and boiling all the substances brought into 
solution, with 5% sulphuric acid. After treatment with barium 
carbonate, t>asic lead acetate, sulphuric acid, and animal charcoal, 
a comparatively colourless solution measuring 100 c.c. was 


obtained. This gave the following:— 

Volatile and organic matter. I '67 g. 

Copper reduced. 2 443 g, 

Kquivalent to dextrose or galactoae . 1*26 g. 

Rotation in 2decim. tube.. ... +0*99* 


From the copper equivalent and the rotation, the specific rota¬ 
tion of the mixture appears to be(a]|,» + 39*3*, which is so much 
below the specific rotation of a mixture of dextrose and galactose, 
that we must infer that the unknown sugar is lmvorotatory. An 
examination of the rotation at different- temperatures was kindly 
made by Mr. Thos. Steel, who informed me that no levulose was 
present. 

It is advisable to prolong the heating in the autoclave, to get 
as much gum as possible into solution. In a preliminary experi¬ 
ment, the heating was given at quarter-hourly intervals, and each 
heating brought gum and its hydrolytic products into solution. 
In another preliminary experiment, an ordinary agricultural soil 
waft used, bfct no hydrolysable gum was obtained by heating for 
one-quarter of an hour. The alcohol-soluble portion was not 
examined. ^Possibly the smaller quantity of gum had been 
hydrolysed. 

The prolonged four hours 5 treatment in the autoclave made the 
Soil distinctly acid. Fifty c.c, of a 50% extract of soil showed a 
faint colour to phenol phthaleln with 3*75 c.c. of tenth-normal 
alkali, a deep colour being obtained with 5-7 c.c. It was neutral 
to litmus paper with 3*7 c.c. This suggested that possibly the 
toxic effect produced upon heating soils may be due to a forma¬ 
tion of acid, but upon testing a few soils that had been heated 
for four hours at 105*0., no excess of acid could be detected by 
Stirring up the soil to a paste with water to which varying 
amounts of F/10 alkali had been added, 
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In conclusion, we have seen that, from soil, there can be 
obtained a water-soluble, a)coho]-insoluble substance which we 
call a gum, and that this, upon hydrolysis, is converted into a 
mixture of dextrose, galactose, and another sugar* The presence 
of galactan is a strong indication that the gum lias had a bacte¬ 
rial origin, and there is every likelihood of the soil containing 
bacterial slimes. These are always nitrogenous, and will have an 
influence among the many factors that constitute soil-fertility* 
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THE FIBRO-V A8CULAH SYSTEM OF THE APPLE 
(POME) AND ITS FUNCTIONS. 

By D. McAlpine, Cohrrspokdinci Member. 

(Plates xxi.-xxv.) 

In the came of fleshy fruits, such as the Apple, there is a 
general impression that the entire edible substance consists 
of a succulent mass of tissue, without any of the stringy 
material which occurs in other parts of the tree; and even 
Haehs* states that the whole edible substance is composed of 
fundamental tissue, as distinct from the epidermis, on the 
one hand, and the vascular bundles, on the other. But when 
one remembers that the central -core of the apple is sur 
rounded by a relatively large mass of tissue, which grows 
and enlarges at a comparatively rapid rate, the necessity 
will be readily recognised for a framework of some kind for 
the soft parts ; and there must be vessels or cells of some 
sort to convey the necessary food to the living and growing 
tissue. In other words, there must be a skeleton to prevent 
collapse, an<| conducting tissue to convey nourishment. 

This is provided for in the fibro-vascular system, which 
looks very elaborate and complicated as a whole (Fig, 8 ), but 
when examined in detail, it is seen to consist of a definite 
number of strands, which give rise to numerous branches 
(Fig, 12 .) 

General Structure the Apple , 

The structure of the mature apple will now be dealt with, 
in so far as it is necessary for the understanding of the dis* 


* Lectures on the Physiology o! Plants, p.Hl. 
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tribution of the flbro-vascular bundles. It is attached to the 
end of the paront-branch by a longer or shorter stalk, and 
this is the channel through which nourishment is conveyed. 
If a longitudinal transverse section is made, it will show 
the essentia! parts (Figs, 2, 6). 

The apple, unlike many other fruits, does not merely con¬ 
sist of seeds enclosed in m case, but surrounding that case 
there is the flesh of the apple. In the centre of the flower, 
there is a five-chambered ovary, and each chamber encloses 
normally two ovules. After fertilisation, the ovules become 
the “pips M or seeds, so that there are five carpels constitut¬ 
ing the true fruit, with thick fleshy walls, but the inner face 
of each, bounding the seed-cavity, is smooth, firm, and car¬ 
tilaginous in texture. 

The five carpels enclosing the seeds constitute what is 
known as the “core” of the apple, but there is sometimes, 
confusion over this, since the term is loosely applied to the 
five chambers containing the seeds, without including the 
fleshy walls of the carpels as well. 

In each of the five carpels there is a wall of fleshy con¬ 
sistence, with an inner lining of horny texture. The outer 
boundary line is usually distinctly marked in a transverse 
section (Fig. 10), and each segment is more or less wedge- 
shaped, tapering to a point at the centre, where they all 
meet. 

The boundary is obvious to the naked eye, because the 
cellfc composing it are different from those on each side. On 
the outside, the cells ot the flesh are large and bladder-like; 
while, on the inside, the cells are rather smaller, and more 
elongated, The boundary itself consists of relatively small, 
tangentially elongated cells; and no doubt the difference in 
their size from those on either side, and the consequent 
crowding of their contents, render them distinct. 

The flesh, covered by the skin, surrounds the core, and is 
added in order to enhance the attractiveness of the fruit, 
and increase the chances of the'distribution of the seeds* 
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While the “core’" is undoubtedly represented by the five 
carpels, there is a conflict of opinion as to the origin of the 
“flesh”; and, when narrowly looked into, it is seen that the 
structure of the apple is not so simple as it looks. 

The flesh is generally considered to be the receptacle or 
top of the flower-stalk, enlarged and succulent, and investing 
the core. But there are some botanists who regard it as a 
thickened calyx-tube, or even as a composite structure, con¬ 
sisting of a calyx-tube, with the receptacle continued inside 
it as a sort of lining. All these views are without any direct 
evidence to support them, but the one most commonly held 
is that the flesh of the apple is the enlarged and succulent 
receptacle. 

The depression at the apex is known as the “eye” of the 
apple, where the five leaves of the calyx still persist, and 
sometimes the remains of other parts of the flower as well. 

Trane verge and Longitudinal Section* of the Apple . 

If a ripe apple is cut transversely about the middle, ten 
green spots are observed, arranged in a circle about midway 
between the centre and the skin (Fig. 1). These are the 
primary fibro-vascular bundles or strands of the apple; and 
if the section is allowed to dry, these points stand out dis¬ 
tinctly. They are evidently developed in connection with 
the carpels, and there is one strand opposite each of the five 
chambers containing the seeds, and another in an inter¬ 
mediate position, making ten in &U. 

The “core” is separated from the “flesh” by a well-marked 
boundary line, which is attached to the top of the stalk 
below, and passes into the “eye” or calyx-end above, so that 
it is securely fixed (Fig, 6), Since the “core” is the seed* 
bearing body or true fruit* that explains why the fibro- 
vascular bundles are developed in connection with this most 
important organ. As affording strong corroborative evidence 
that the bundles are developed in connection with the oar- 
pels, wbkn the abnormal number of six carpels occur (Tig- 
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2), there are twelve bundles instead of ten ; and when there 
are four carpels, there are only eight strands (Fig. 3). In a 
longitudinal, median section of the apple each of these ten 
vascular bundles is seen to give rise to branches, which, in 
turn, branch again and so on, mostly towards the outside, 
although there are several branches on the inside (Fig. 7). 
From each of these ten strands, just as they are leaving the 
stalk, branches are given off to the outer and inner face of 
the seed-cavity, so that the seeds are well supplied. The 
main strands, however, are associated with the ''flesh/' and 
the diverging branches towards the outside do not divide 
much until they approach the skin, where they form a per¬ 
fect network (Fig. 19). This vascular net envelops the flesh 
about one-quarter of an inch from the surface, and this 
wonderful and hitherto unsuspected structure not only unites 
the entire system of vessels, but it gives rise to the innumer¬ 
able plume-like branches which reach even to the skin (Figs. 
A and 20). These arise from the boundaries of each mesh of 
the net, and they divide and subdivide in such a luxuriant 
manner that the ultimate branchlets interlace and inter¬ 
twine, bo as to form a seemingly continuous layer of con¬ 
ducting tissue beneath the skin. They penetrate the paren¬ 
chyma cells immediately beneath the epidermis (Fig, 15), 
which are particularly rich in chlorophyll, and take an active 
part in the nutrition of the growing and swelling fruit. 
Brooks/ in his article on 'The Fruit-spot of Apples/' ob¬ 
serves that they fade away into the surrounding tissue—"In 
the small veinlets, the vascular elements become fewer and 
fewer, finally giving place to long narrow cells that seem to 
be transitional between the vascular tissue and that of the 
apple-pulp.” In a longitudinal section, the main strands are 
seen to come together again just at the “eye,” where they 
pass out into the calyx, corolla, and stamens, so that the entire 


• Bulletin of the Torrey BoUnictj'Olub, Vol. xxxy., p.4ftt, 1109. 
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flower, including the carpels, is fully supplied with vascular 
bundles. 

Vascular Bundles as a whole . 

It is not always practicable to get a complete and connected 
view of the vascular system of any particular organ, so as to 
understand how it is strengthened, and how it is nourished, 
how the delicate cells composing it are prevented from collapsing, 
and how the nutritive juices are conveyed to and from each 
part. 

In the case of "skeleton'’ leaves, or leaves which have been 
bleached, the course of the vascular bundles may be easily 
followed. In net-veined leaves, such as those of the apple 
(Fig. 18), all the vascular bundles entering them are gathered 
into the midrib, and branches spread thence to all parts of 
the leaf. The branches or veins divide and subdivide until 
the meshes are exceedingly small, and the ultimate veinlets 
end free in the substance of the leaf. Every part of the leaf 
is traversed by this network of channels, and, at the same 
time, efficiently strengthened. But while flattened leaves 
may be readily bleached or oven naturally skeletonised, 1 
have never found a pulpy fruit, such as the apple, with the 
flesh decayed, and showing the complete framework natur¬ 
ally. I have succeeded, however, in separating out the 
bundles By artificial means. A healthy and mature Five- 
Crown apple was placed in a weak solution of potassium 
hydrate for a week, during which time the soft pulpy material 
was gradually removed, until, at the end of the week, the 
strands stood out quite distinct. It was next laid out in 
water, and, with brush and needle, the .remaining soft parts 
were detached, so that ultimately there remained the ten 
strands with their ramifications, as photographed (Fig. 8). 
One would hardly imagine, that a tender, juicy apple con¬ 
tained such a network of filaments, but without them the 
apple could never have grown to its full siie, nor acquired its 
succulence and flavour. How this is so, will now be briefly 
indicated* 
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It is necessary to understand how the growing apple is 
nourished, before the wide distribution of the vascular system 
can be properly appreciated. It is not simply the develop¬ 
ing seeds, with the case containing them, which require to be 
nourished as in ordinary fruits, but also the much larger 
mass of tissue outside of that, constituting the flesh. So much 
growth has to be made comparatively short time, that 
the apple-tree has to store up the necessary material during 
the previous season, for the early spring growth. The short 
branches known as fruit-spurs bear the fruit-buds, which are 
plump and well-nourished in order to give rise to the flowers. 
The material stored up in the branches is passed on to the 
flower when it is fertilised. It is easy to tell, within a few 
days, when fertilisation has occurred, for the flower-stalk 
stiffens and begins to swell. This stiffening and thickening 
are due to the rush of food-materials, and after the fall of 
the petals the stored-up food is practically exhausted. Then 
the young apple is partly nourished by the parent-plant, with 
its fresh green leaves, and partly by its own exertions. The 
water containing mineral matter in solution enters from the 
soil, passes along the roots, and up the stem, until it reaches 
the fruit-spurs. Here it enters through the stalk of the 
fruit, and is distributed along the various channels, until it 
bathes the tissues wherever the fine net-work reaches. The 
vessels are Bhown in one of the strands in Fig. 17. 

The amount of water contained in a ripe and sound apple 
is 84 per cent, on an average, so that a proper water-supply 
is all-important for the formation of the fruit. The fruit 
increases in size, not so much from the multiplication as from 
the enlargement of the cells; and it can readily be under¬ 
stood how nicely the balance must be adjusted, in order to 
regulate the supply. The water-stream will be directed 
along the main channels towards the apex of the fruit, and 
if the cells are overgorged, then rupture of the tissue may result; 
and if there is a dearth of water, a concentration of the contents 
of the cells may follow. 
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The leaves of the tree are now busy manufacturing starch, 
some of which will be transported in the soluble form of 
sugar to nourish the growing fruit, which is, however, able, 
to a certain extent, to provide for its own needs in this 
respect. The chlorophyll-containing cells of the hypodermal 
layer are also producing starch under the influence of sun¬ 
light, so that from these two sources—the green leaves, and 
the green layer of the fruit—abundance of starch is formed 
in a normal season. This has to be rapidly transported, when 
the fruit is swelling, from the place of manufacture to the 
tissues where wanted. The insoluble starch is rendered 
soluble by means of a ferment, and the use of the innumer¬ 
able connected and branching veinlets in the hypodermal tis¬ 
sue will now be evident. In the fruit-growing season, there is a 
great drain upon the plant's resources; and the manufactured 
starch must be quickly removed, in order to make room for 
fresh supplies. “The solution of starch is hastened by the 
continual removal of the sugar produced."* 

But the green apple is not merely a consumer, using the 
material supplied, for building up its tissues; it requires to 
atore up material towards the period of ripening, and starch 
grains are invariably found in the cells of unripe fruit. “The 
percentage of starch in apples varies entirely with the age 
of the fruit; in green apples it may amount to five per cent, 
or more, while in the completely ripened fruit it is altogether 
wanting/'t f 

The vascular bundles, as a whole, can now be understood. In 
a transverse section of the stalk just as it enters the fruit(Fig.ll), 
there are ten vascular bundles, although sometimes two adjoining 
may become confluent. These, on entering the fruit, spread out 
out to form ten main trunks with numerous branches, and con¬ 
veniently situated about midway between the skin and the centre. 


* Pfeifer, The Physiology of Plants. Vol. i, p.606. 
t Browne, *' A ChendoalStod f of the Apple and its Products.” Penn- 
Ifttfanfe Department of Agriculture* Bulletin 68. 
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The earliest branching and the most direct course is towards the 
carpels and the seeds, then the flesh is supplied by numerous 
diverging brandies which unite to form a network of vessels, and 
finally terminate, beneath the skin, in a perfect maze of the most 
delicate forked veinlets. Bo richly is the apple supplied with a 
connected system of vascular bundles, that it would be difficult 
to find an area of any size uflthout them. 

The reason for this is evident, since the developing fruit must 
be richly supplied with food-materials to maintain the rapid 
growth. The water, containing mineral matter in solution, the 
so-called “ crude sap,” is conveyed by the wood-portion of each 
bundle with its vessels and traeheids. The solution of organic 
food-material, the so-called “ elaborated sap, v passes along the 
boat-portion with its sieve-tubes and associated cells; and by means 
of numerous cross-connections between the two kinds ef tissues, , 
there is a blending of the “ crude ” and “ elaborated ” saps, which, 
results in the formation of proteid substance; and this, in contact 
with the living protoplasm, becomes converted into the living 
su bstance itself. 

The vascular system must not be conceived of as a vast network 
of tubes conveying food-material to a definite terminus, but as 
being tapped on the way by living tissues wherever growth is 
going on, or storage is required. The movement of the food- 
materials takes place in whatever direction supplies are wanted, 
and, even in the same cell or vessel, there may be a flow in opposite 
directions at the same time. 

The Skeleton, 

The apple starts as a very small fruit, but gradually grows to 
a good size, and therefore requires a framework to support the 
fleshy portion. There is great variation in the size and weight of 
apples. Rome Beauties have reached !9ozs., and Rymers 22ozs, } 
in a Victorian orchard during the past season; but the heaviest 
known to me grew on a six-year old tree in the same orchard. It 
was a Munroe’s Favourite, green when picked, and weighing 
2 lbs. 2 ozs. Such a mass of pulpy tissue would collapse by its 
own weight, unless there were some means of strengthening it. 
The distended cell-walls of the tissue itself would tend to stiflbu 
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the whole, just as in a firm leaf when the cells are all turgid, hut 
strengthening rods are required as well. There are ten of these 
curved supports, normally equidistant from each other, diverging 
from the stalk at the base, and becoming united again at the top, 
just beneath the eye. These strengthen the whole structure, like 
so many curved ribs, and the various branches form lesser supports. 
It will be observed that this system of strengthening is not merely 
mechanical; it is also a living mechanism, which has to grow and 
expand according to the strain it has to bear. 

The growth of the core and of the flesh concurrently, requires 
a nice adjustment of the various contributing factors. The 
enlarging core is richly supplied with a fine network of vessels 
for its own immediate use, and there are also branohes stretching 
from it at various angles, traversing the flesh, and firmly rooted 
beneath the skin. As the flesh enlarges, these branches stretch 
in unison with it, and they are so tightly stretched that they 
resemble so many stays keeping the core in position. This is 
shown in Fig.9, where some of the strands are dissected out, and 
while serving as holdfasts, they also' convey nourishment when 
required. 

The skin is likewise a form of skeleton, giving firmness and 
consistency to the entire fruit, although its main function is to 
regulate transpiration. The thick-walled mother-cells of the 
epidermis are divided by thinner walls into more or less quadri. 
lateral daughter-cells, and the appearance presented by them has 
given rise to the name of “ window-cells ,? (Figs. 13, 14). The 
rapid expansion cf the surface is provided for, to keep pace with 
the internal growth, by means of these window-shaped cells; for 
although in uninterrupted contact with each other, when they 
stretch, a new window is inserted between, and thus the super¬ 
ficial area is increased. 

Vamrfar bundle in relation to the Seed*. 

That the vascular bundles are developed primarily in connec¬ 
tion with the <‘oore” comprising the carpels, and gradually spread 
out into the fleshy receptacle is evident from various considera¬ 
tions. When a coloured fluid is injected into the stalk of the 
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apple, it first spreads out into the cavity containing the seeds and 
thus the “ pips ” or seeds are the first to be supplied with the 
nutritive fluid. But very striking evidence is also afforded that 
the development of the seed influences the growth of the fleshy 
receptacle, for when only some of the ovules are fertilised and 
produce seeds, it is found that the apple is rather one sided. The 
seedless portion does not gryw so rapidly as the other, because 
the vessels conducting the food-materials are not so luxuriantly 
developed. Thus the position of the bundles in the wail of the 
the core, their direct communication with the seeds, and their 
sparing development when no seeds are formed, all point to an 
essential relationship between the two. 

But there may be overgrowth or irregular growth as well as 
undergrowth in the apple, according to the nature of the season. 
Under certain conditions of heat or moisture, the supplies coming 
from the roots and the leaves, together with those manufactured 
by the apple itself, will produce abnormal growth, especially 
when transpiration is not active, and the water accumulates in 
the cells. A well-balanced ration is just as necessary for the 
healthy plant as for the healthy animal, and whatever disturbs 
the equilibrium will tend to produce a disordered nutrition. 
Even the keeping quality of fruit is affected when the specimens 
are overgrown. Beach and Clark* in their Bulletin on “New 
York Apples in Storage/’ remark that—“It is a matter of 
common observation that specimens that are very large for the 
variety do not keep as well as those of medium size and firmer 
texture. This is remarked by several cold-storage men. Such 
fruit may be produced on young trees, or on mature trees making 
excessive growth, or carrying a light crop. 1 

Vascular bundle* in relation to each other . 

The primary vascular bundles in the apple, just as in other 
portions of the tree, do not remain isolated and disconnected, 
but, by the anastomoses which take place, particularly towards 
the periphery, there is continuity throughout. The entire system 

* New York Agricultural Experiment Station. Bulletin 248, 1904, 
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is comparably in this respect, to the anastomosing veins and 
arteries of the human body, only wo must Ik? on our guard against 
speaking of “circulatory'' tissues, or of the “circulatiom” of 
water and foods, as if there were a central organ from and to 
which the nutritive fluids were directed. On the other hand, we 
must remember that, even in the apple, there is a connected, and 
not a scattered system of vascular bundles (as Htraaburger erro¬ 
neously states), which branch out from the stalk, and distribute 
food-materials to every part, passing along the inner wall of each 
of the five clmmlmrs to supply nourishment to the seed, and then 
spreading out among the cells of the flesh. 

The fruit is a kind of central depdt, to which all the various 
ingredients, which go to make up a perfect food, are conveyed. 
The water containing mineral matter in solution from the root, 
and the starch convened in the soluble form of sugar from the 
leaves, meet and unite to form the organic? food -supplies, the 
so-called elaborated sap, which posses through the stalk into the 
fruit, and there, in contact with the living protoplasm, builds up 
new tissue. 

The fruit itself supplies an extra amount of starch, to he stored 
up, and utilised when ripening occurs. As the fruit ripens, this 
stored-up starch is gradually converted iuto sugar, and instead of 
being sour and disagreeable, it acquires the pleasant taste and 
delicious flavour of the world-renowned fruit of temperate climes. 
The sweetness of an apple, however, does not depend altogether 
upon an excess of sugar, as is generally supposed, but rather upon 
an absence of malic acid, for sour apples are frequently found to 
contain more sugar than fruit of a sweeter kind.* The taste of 
an apple, therefore, will depend mainly on the diminished acidity, 
but also partly on the percentage of sugar present. 

Thus as the result of supplies drawn from the soil and the air, 
and distributed by means of a highly elaborate and effective 
vascular system, there is produced the shapely, coloured, nutritive, 
and finely flavoured apple, which contains the seed, the supreme 
effort of the tree's existence. 


•Brown*, 44 A Chemical Study of the Apple end it* Products,” p 14. * 
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EXPLANATION OF PLATES XXI. XXV. 

Plate xxi. 

Pig,l,—Transverse, median section of au apple, showing the ten primary 
fibre* vascular bundles in the form of ten greenish dots, arranged 
iu a olrcle, each bundle being either opposite to, or intermediate 
with each of the five carpels. 

Fig.2.—Thin, transverse slice of Rome Beauty, showing twelve fibro* 
vascular bundles, corresponding to the six carpels. The bundles 
are seen branching outwardly, and becoming much subdivided just 
beneath the skin. 

Fig.3.—Transverse, median section of Rome Beauty, showing eight fibro- 
vascular bundles, when there are only four carpels. 

Fig.4. -Diagrammatic, transverse section showing how the branches of 
each bundle ultimately divide in a forked manner, and break up 
into minute branchlets, intertwining with each other just beneath 
the skin. 

Plate xxii. * 

Fig. 5.—I longitudinal, median section of an apple, showing the wall of the 
41 core” attached below to the top of the stalk, and above passing 
into the “ eye.” 

Fig.6.—Thin, longitudinal slice of an apple, showing vascular bundles 
running lengthwise from the stalk, along the outer wall of the 
41 core,” and the forked branches beneath the skin. 

Fig.7.—Diagrammatic, longitudinal sectiou, showing one of the primary 
vascular bundles diverging from the top of the stalk, and, giving 
rise to secondary branches supplying the “ core,” on the one hand, 
and the 44 flesh,” on the other. The branches to the core envelop 
the carpels in a tine network, so that every part is reached by the 
conducting tissue. The various brunches supplying the flesh from 
each of the primary bundles also form a united network extending 
from the “eye" to the stalk, and completely surrounding the 
bulk of the flesh. On the outside, the strands of this network 
give off plume-like branches reaching to the skin, and breaking up 
iute innumerable, floe filaments whioh intertwine. 

Fig.8.—Fibro-vascular system as a whole, showing the main trunks and 
the numerous branches. The network of vessels is seen covering 
the carpels in the interior and the outer branches end in a perfect 
maze of branchlets beneath the skin. 

Plate xxiii. 

Fig,9.- Longitudinal, median section, with the flesh surrounding the core 
removed. The top of the stalk is shown still attached to the core, 
which extends to the u eye ” at the apex. From the top of the 
stalk, a primary vaacular bundle, on each side, surrounds the bore 
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brans!) ing inwardly and covering the' seed-oavity with a fine 
network of vessels, and branching outwardly towards' the aurface. 

Fig. 10.—Transverse, median aection of core, showing the flower-like 
arrangement of the oarpellary walla, and the ten primary vascular 
bundles associated with them. 

Fig. 11.—Transverse section of stalk just as it enters the fruit, showing the 
ten fibro-vascular bundles. At this level, there were four bundles 
single, and the remaining six formed three pairs. At the base of 
the core, they broke up into ten distinct vascular bundles, as 
shown in the next figure ( x 80). 

Fig. 12.—Transverse section of stalk, where the vascular bundles diverge, 
showing ten strands radiating from it. 

Plate xxiv. 

Fig. 18. —Surface-view of epidermis, showing the thick-walled mother-cells 
divided into the thinner-walled daughter-cells, known as 
“ window-cells,’* from their appearance { x 100). 

Fig.14.—Surface-view of epidermis, with the contents of the daughter-cells 
retained ( x 100). 

Fig. 15.— Cross-section through the skin of an apple, showing the epidermis 
and hypodormal layer into which the ultimate branchlets of the 
vascular bundles penetrate. There is the cuticle of the epidermis, 
about 12 fi in thickness, standing out clearly, and surmounted by 
a thin deposit of wax; the brick-shaped epidermal cells, and 
usually four or more layers of cellB in the hypoderm tangentially 
elongated (x 100). 

Fig. 16. —Transverse section of a fibro-vaaoular bundle, showing the xylem, 
with numerous vessels below, and the phloem with sieve-tubes 
above. ; The parenchymatous cells of the flesh adjoining the 
vascular bundle are usually narrower, and smaller than the 
ordinary cells (x 100). 

Fig. 17.— Iiongitidim.l seotioi of vascular bundle, showing the spiral 
vessels of the xyieni (x 100), 

Fig. 18. —Leaf of apple showing midrib, with diverging veins and veinlets 
forming a network. The number of vascular bundles entering the 
petiole is three. 


Plate xxv. 

Fig. 19.—Oblique view of apple, with the outer flesh removed, showing the 
enveloping network of vascular bundles, with the projecting, 
plume-like branches arising from the strands of each mesh. H< 

Fig, 20,—Plume-like brandies, slightly enlarged. 

Fig.21.—General view of network and plume-like branches, with some ef 
the flesh still adhering to the ** eye ”-end. , 
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THE OASES PRESENT IN THE FLOATS (VESICLES) 
OF CERTAIN MARINE ALG.35. 

0 

By A. H. 8. Lucas, M.A., B.Sc. 

Amongst our Australian Marine Alg» t vesicles filled with gas 
are found only in a few genera of the Brown Seaweeds, Fucoidese. 
These are Sargassum, CrvrjMrphyllum , Turbinaria, Cystophora, 
Cystoseira (more typically a Northern genus), Smberia y Phyllo- 
spora amongst the ►Sargassaeow; Homwxira of the FucacesB; 
Macrocytiia, and possibly Admocytitu, of the Jjaininariacese. 
Several receive their names from the habit. 

The function of the vesicles is evidently to support the fronds 
in a more or less upright position in the water. In young plants, 
and, in sheltered situations in shallow water, in even the mature 
fruit-bearing individuals, there are no vesicles. This often causes 
difficulty in the identification of a form which normally hears 
characteristic vesicles. 

I have not seen anywhere any account of analyses of the gases 
occurring in the floats of seaweeds, and have accordingly devoted 
some little time to this inquiry as to the nature of the gaseous 
content. Naturally the question of the origin of the gases is 
most prominent in one’s mind. There seem to be three possible 
sources : (1) atmospheric air, (2) the gases dissolved in sea-water, 
(8) gases produced in the metabolism of the plants themselves. 
The main object of my experiments was to see if the results would 
decide which of the three is the actual source. 

I may say, at once, that I have never detected any gases 
beyond nitrogen and oxygen in the floats. It is hardly conceiv¬ 
able that any process of metabolism should yield these two gases 
only, without any carbon compounds. The issue is then narrowed^ 
and the gases must be derived from those of the atmosphere, or 
those dissolved in the sea-water. 



JBY A. H. 8. LUCAS. 


627 


I tried other methods of analysis, but found that absorption by 
phosphorus over water was the cleanest, surest, and readiest* 
Practically in a couple of hours, fresh cut phosphorus removed all 
the oxygen which my simple apparatus could measure. By 
choosing the time of the day for the experiments, the total 
volume and the volume of the remaining nitrogen could be deter¬ 
mined under practically the same conditions of temperature and 
pressure. I do not claim any extreme accuracy for the 
experiments. 

First, by way of testing the method, I made several analyses 
of atmospheric air, of air dissolved in tap-water, and of the gases 
dissolved in sea-water. The ratio of nitrogen to oxygen given by 
the apparatus for air, was the orthodox 79 :21. To collect the 
gas from water, the water was boiled into a vessel containing 
water made previously gas-free by prolonged boiling. Thus 
250 c.c. of tap-water yielded 3 9 t\e* at ordinary temperature and 
pressure, of which 2*6 c.c. were nitrogen, and T3 c.c. oxygen. The 
ratio of the nitrogen to the oxygen was then 2 :1, as it should be 
if all the gas were dissolved from atmospheric air, inasmuch as 
oxygen is twice as soluble as nitrogen. There was no carbon 
dioxide. 

The analyses of sea-water gas varied considerably, as might be 
expected. On referring to the analyses of South Pacific Surface 
Water collected by the M Challenger,” I found that of J6 analyses 
published in the Report, no two were alike. The carbon dioxide 
varied from 10*18 to 23*12 per cent, of the total gas. The ratio 
of nitrogen to ^xygen varied from 62*43 :26-59 to 54*51 : 28*64, 
evidently varying about a mean of 2:1. It would seem tliat the 
presence of organisms alters considerably the natural ratio of the 
gases dissolved from the air. One of the analyses I obtained 


was— 

la 100 volt, of sea-water g*s 

Nitrogen.... 67*12 

Oxygen.. 26*03 

■ 00 ,—.... 6*86 
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The water was wave-water taken off the shore at Bondi, on the 
ocean beach. 250 c.c. of sea-water yielded 3-65 c.c. of gas, or at 
the rate of 14*6 c.c. per litre. The “Challenger” average was 
15 c.c. 

Another analysis of Coogee ocean-water gave — 

In 100 volt, of boa- water gas 


Nitrogen.. 68*38 

Oxygen.. 30*66 

oo 4 . a n 


99*99 


This is almost identical with a “Challenger” analysis. 

The following is a Table of the analyses of the gases of the floats 
of some of our algae. 


Specie*. 1 

Percentage 
of Nitrogen. 

Percentage 
of Oxygen. 

Comment*. 

PhyUospora comom {1) 

86*0 

14*0 

Fresh-looking plants 



oast up on the shore. 

„ (2) 

894 

10*6 

Just oast an. 

.. .. , (3) 

88 9 

11*1 

»» 

f» „ (*> 

82*3 

17 7 

»» 

t* n (5) 

83*2 

16*8 

*» 

Barmotira banbtii (1) 

88*46 

1164 

Growing. 

*i »» (2) 

88*0 

18*0 

Same gathering kept a 
day longer. 

Cyntvphora moniiiftra 

80*0 

20*0 

Floating in the eea. 


The analyses disappointed me, for I, perhaps unreasonably) 
hoped for nearly uniform results. With the exception of the 
last, however, it will be seen that in all the proportion of oxygen 
is less, usually much less, than if air had been taken direotly into 
the cavity, and in all the proportion is notably less than in air 
dissolved in water. 

The proportion of oxygen being then less than in ordinary air t 
and much less than in water-dissolved air, it would seem that the 
plants, however they may obtain the gas, use up some of the 
oxygen, sometimes a good deal, for other purposes than levitation. 
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The analyses give no decisive evidence as to which of the two 
possible sources of supply is the actual ohe. The gases as found 
may be residues of either ordinary or water-dissolved air, The 
plants, while in the main submerged, are at low water as large 
waves retire, exposed to the air. Hormoaira may often be left 
quite exposed at low tide. The vesicle is always closed; there 
are no passages or pores in the walls. The structure of the walls 
is as continuous as that of the rest of the frond. The vesicle 
originates in a solid growth from the frond, the growing cells 
gradually separating from the centre and leaving a central 
cavity. Hence diffusion from the air seems to be excluded, for 
the gas must be formed in the cavity, pari paaau, with its growth, 
otherwise the vesicle would collapse. Hence we seem to be driven 
to osmosis, or osmosis with selective absorption, as the process by 
which the gas passes, dissolved in water, through the cells of the 
plant until the residue is set free in the cavity. Alga? obtain all 
their nourishment, including the oxygen necessary for respira¬ 
tion, from the surrounding sea-water, and there must exist a 
circulation from cell to cell, which I have termed, perhaps rather 
crudely, a selective osmosis. It is in this way that the plants 
obtain their salts, with a marked preference for potassium sul¬ 
phate, and their oxygen, and it seems perfectly natural that just 
as common salt is very generally rejected, not absorbed, so the 
useless nitrogen, together with the oxygen not required, may be 
eliminated, and set free in the floats in order to serve a mechanical 
purpose. All the surface of the plant can be employed in the 
initial absorption, and in many individuals the great number of 
the floats seems require some such general agency. I consider, 
then, that the source of the gases is the gas dissolved in the sur¬ 
rounding searwater. 

The 6kma qf the Inflated Capauten of two Land-plante. 

It was suggested to me by Mr. T. Steel, that I should examine, 
as a parallel investigation, the gaseous contents of the Balloon 
Tine, Cardioapermum ffcdicacobum L., plants of which were 
growing in his garden. He kindly supplied me with sufficient of 
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the balloons, freshly gathered from the vine. A single balloon 
yielded over 10 e.c. of gas. 

No evidence could be obtained of the presence of carbon 
dioxide above the amount ordinarily present in air. There was 
no evident absorption by potash; and though the gas was allowed 
to stand over lime-water for six hours, not the slightest film of 
carbonate formed on the surface. 

Three separate determinations of oxygen were made by the 
phosphorus method. Simultaneously with the third sample of 
gas, an equal volume (lOc.c.) of air was tested under practically 
the same conditions of temperature and pressure The results 
were— 

Gas No. I. Oxygen 20 3 %. Using graduated'vowel A. 


Gas No.2. 

Oxygen 19 0%. 

I* 

.. B. 

Gas No.3. 

Oxygen 20 0%. 

»» 

A. 

Air. 

Oxygen 180%. „ 

H 

.. B. 


It seems plain, then, that the gas is identical with ordinary 
air, the difference in reading being probably due to the slightly 
unequal graduations of the two measuring vessels. 

The balloons were of a vivid tender green The outer surface 
has a distinct epidermis provided with hairs and stomata* 
There is no inner epidermis, the lining tissue having the 
same loose structure as that of the septa dividing the capsule. 
It is plain, then, that atmospheric air can be admitted under 
the control of the guard-cells of the stomata, and can pene¬ 
trate all the loose tissues of the thin capsule-walls, passing 
through to the cavity within. As the balloons were gathered in 
the early morning, it would seem that any free carbon dioxide 
formed during respiration passes out of the stomata, and does not 
accumulate inside.the capsule. 

The use of the balloons is apparently to allow of the distribu¬ 
tion of the capsules by the wind. They are easily detached when 
ripe, and from their shape can be rolled along the ground as well 
as carried in the air. And the plant secures the gas necessary 
for inflation by the readiest means from the handiest supply, is., 
the surrounding atmosphere. 
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While staying at the entrance to thb Tuggerah Lakes, I 
gathered the inflated capsules of the Wild Cotton Plant, Gompko- 
carpus fruticosus R. Br. t and made parallel analyses of the con¬ 
tained gas, and of the air of the place. In the former I found 
21 % of oxygen, and in the latter 21*1 %. This also shows that 
the cavities were filled with air drawn directly from the 
atmosphere. 

Portuguese Man of War. 

At the same place, I found a number of Portuguese Men of 
War freshly thrown up on the ocean beach, and tested the gas of 
the floats in the same way. It appeared to l>e identical with the 
atmospheric air analysed at the same time. Here diffusion seems 
to be the process by which the float is filled, the growth of the 
cells providing the necessary cavity. The membrane appears to 
be thin enough for diffusion to be able to act. 
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ORDINARY MONTHLY MEETING. 

November 29tb, 1911. 

Mr. W. W. Froggatt, F.L.&, President, in the Chair. 

The President reminded Candidates for Fellowships that Thurs- 
day, 30th met., was the last day for sending in applications. 

The Donations and Exchanges received since the previous 
Monthly Meeting (25th October, 1911). amounting to 7 Vola, 
66 Parts or Nos., 29 Bulletins, 4 Reports, and 7 Pamphlets, 
received from 53 Societies, <fcc, and two Individuals, were laid 
upon the table. 


NOTES ANI) EXHIBITS 

Mr. D. G. Stead showed: (l)An aboriginal “ Nulla-nulla ” 
which he had obtained from a fork in a giant river “ Red Gum/' 
jEucatyptu* rogtratUy on the banks of the Murrumbidgee River 
at Grong Grong fetation, a few miles above Narmndem. The 
weapon had apparently been deposited in the tree by a high flood, 
as there was a certain amount of silt as well as silted leaves and 
sticks; while there was dried river-mud on the object itself. 
(2) The skull of an aboriginal Australian which had recently been 
picked up by some fishermen on top of a mound of sand at the 
back of the sea-beach at “ The Gibber/’ a small headland a little 
to the southward of Broughton Island. (3) A number of examples 
of the seaweed known as “ Balloon-weed/’ “ Bubble-weed," or 
« Bladder-weed," Colpomenia ainuoBa, attached to oysters, cockles, . 
and pieces of Black Mangrove. At certain seasons and in some 
localities this weed is one of the worst and most troublesome of 
oyster-pests. At the present time it is particularly bad on certain 
oyster-leases at Wallis Lake. The plant grows over the oysters* 
and then as the “ balloons ” grow larger and gas forms within 
them, the whole is floated to the surface and carried off by tbe 
tide either to be lost in deep water, (after the collapse of the plant), 
floated on to another man’s lease, or to be drifted up to the limits 
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of high tide Among floating debris. It is rightly looked upon a* 
one of the worst and most insidious of 44 oyster-thieves." 

Mr. Basset Hull exhibited, on behalf of Mr. L. Harrison, a skin 
of the Cape Petrel, Daption capensis Linn., which was captured 
alive at Turimetta Head, Narrabeen, on the 15th October last. 
The bird was sitting on a ledge of rock above high water-mark, 
and, though apparently uninjured, seemed incapable of flying. 
It lived in captivity for nine days, on each of which it was placed 
in a large bath of water for a couple of hours, and fed upon 
small morsels of fat. This last was not taken solid, but was 
macerated with the aid of its beak; and the water, with its 
floating film of fat, greedily taken up. Gould mentions that this 
petrel follows up ships and feeds on fatty matter thrown over¬ 
board, so that it may be freely taken with a hook baited with 
fat; but it seems improbable that solid fat is ever swallowed, as 
a few fair-sized morsels, which were bolted by the bird at its first 
meal, when it was very hungry, were found undigested in the 
stomach after death. After feedingJfor about an hour, the bird 
would spend almost another hour in bathing, and in preening 
itself. While in the water, the bird floated high up, and its legs 
hung loosely, and were turned out at an angle of 45* from the 
sagittal plane. The webbed feet were worked slowly outwards, 
the effect being to keep the body practically stationary. Exposure 
to the sun on the very hot tenth day was too muoh for the petrel, 
which was found dead. Daption capensi* does not appear in Mr. 
North’s Iktof the" birds of County Cumberland, nor in the two 
supplementary lists published in the Records of the Australian 
Museum; nor does there appear to be any record of its occurrence 
on the coast of New South Wales, though it is frequently seen 
out at sea. Mr. Harrison also sent, for exhibition, four specimens, 
adult and young, together with an egg-case attached to a feather, 
0 f Ancistrona procellarim Westwood, the largest known raallopba- 
gan parasite of birds, from the Daption capensi « linn., mentioned 
above. The genus and species were described by Westwood in 
both description and figure being inadequate; and appa¬ 
rently it has not since been taken from the type-host. A simitar 
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form, taken from Fulmat'us glacialis, was described, in 1885, by 
Piaget as Anoutrona gigas. Kellogg has taken an Ancistrona 
from several petrels, which he has referred to A . giga* Piaget. 
Recently Dr. Harvey Johnston and Mr. Harrison received an 
Ancistrona from Pdagodroma marina from the Kermadec Islands; 
and in a paper before the N^w Zealand Institute, now in the 
press, expressed the opinion that only one species of Ancistrona is 
so far known, and that it roust be called A.procdlarim Westwood. 
The present material, collected from the same host as Westwood’s 
type, substantiates this opinion; as it is undoubtedly identical 
with the form described by Piaget as A. gigm . 

Archdeacon Haviland exhibited a so-called 'Mulga-bali, com¬ 
posed of .the impacted, indigestible, fibrous matter of the twigs of 
the Mulga (Acacia aneura F.v.M,), from the intestine of a sheep. 
Also an egg of a Mallee-Hen (Lipoa ocdlata Gould), which he 
had taken from a mound-nest in the Oobar district. 

Mr. E. J. Bickford showed a flowering specimen of NuyUia 
Aoribunda R.Bb.,[N.O. Loranthacka] the Christmas Tree of 
West Australia. 

Mr. Cheei, on behalf of Mr. Maiden, ooramunicated the fol¬ 
lowing Note:—“At the Meeting of the Society on September” 
27th, Mr. F. Turner exhibited a 44 Blue Couch ^Pamoum didac- 
tyfom Kunth), “which is said to have caused the deaths of a 
number of pasture animals near Muswellbrook, Upper Hunter, 
N.S.W., in 1907, as reported in the papers.” I enquired into the 
matter at the time, examined and took specimensof the suspected 
grass ih various localities, but on no occasion was the above- 
mentioned grass shown to me as suspected. I determined the 
grass as the common Couch (Cynodon dactylon L. CL Rich.), but 
it now turns out to be the closely allied Cynodon incomplete* 
Nees, a South African or East African grass, according to Dr. 
Stapf of Kew, which I now exhibit and record, for the Irsttime, 
as introduced into Australia (Muswellbrook, NAW.), I alee 
show detailed drawings, and point out that the most obvious 
difference between the two species is “ rhaehiUe produeed”ia 
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C. dactt/lon , and ** rhachilla not produced ” in C. incompletu*. 
Mr. Oheel exhibited dissections of the flowers of the two species 
at the Society’s Meeting in August last, but at that time there 
was here a lack of means of correctly recognising the species with 
“ the rhachilla not produced,” which Dr. fttapf has now kindly 
done/' 

Mr. Cheel also exhibited a fresh flowering branch of Bra - 
chychiton pofiml two- acerifoliu m, a hybrid described by the late 
Baron von Mueller in the Society^ Proceedings for 1884(p.381), 
The original tree was growing at Femlea, Mulgoa; and a speci¬ 
men, raised from seed obtained from this plant, 20 years ago, is 
growing in the Botanic Gardens, Sydney, and is flowering freely 
at the present time. The colour of the flowers is what is known 
as “ vieux rose.” Ho also exhibited a small log of Correa 
Latvrmciana Hook., 4-5 inches in diameter, from a shrub 10-12 
feet high, which branches much from the base; from Dromedary 
Mountain, N.S.W.(J. L. Boorman), 

Dr. J, M. Petrie demonstrated Guignard’s new method of 
detecting hydrocyanic acid compounds in plants. Taking Sorghum 
as an example, he showed that, with a plant 6 feet long, positive 
results were obtained from root, stalk and seeds, but that leave* 
gave no reaction until emulsion, prepared from sweet almonds, 
was also added. The leaves, therefore, contained the glucoside 
only, but no ferment. It was suggested that, though such leaves 
would be non-poisonous, yet if eaten iu conjunction with certain 
other plants, #hioh might contain ferment, the toxic effects would 
at once ensue, by the setting free of hydrocyanic acid in the 
digestive organs. The Egyptian grown Sorghum is known to 
become non-poisonous when over 12 inches long, whereas the 
local grown plant 5*6 feet long contained much poisonous gluco¬ 
side. Dr. Petrie also stated that he was engaged in a systematic 
examination of the Australian flora for eyauogenetie compounds. 

Mr, Froggatt showed a number of living larval stages of the 
Great Leaf-insect of Ceylon, feeding upon leaves of the Mango. 
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ON A COLLECTION OF PARASITIC HYMENOPTERA 
(CHIEFLY BRED), MADE BY Mr. W. W. FROGGATT, 
F.L.8., IN NEW SOUTH WALES, WITH DESCRIP¬ 
TIONS OF NEW GENERA AND SPECIES. Part ii. 

By P. Cameron. 

(Communicated by W\ W. Froggatt.) 

CHALCIDUMS. 

Chalcldfnae. 

Chalcis Froogatti, n.sp. 

Black; anterior tibia in front, and their base and apex behind, 
middle knees and tarsi testaceous; bind femora behind and the 
upper two-thirds, basal third and apical third of tibiie red; hind 
tarsi paler than the others; hind femora closely punctured, their 
teeth numerous, closely pressed together; wings hyaline, the 
nervures black. Length, 4 mm. 

Kenthurst, N.8.W.; in August(W, W. Froggatt). 

Head umbilically punctate, more coarsely above than along the 
sides of front. Pro- and mesonotum umbilically punctate, scutellum 
more coarsely than mesonotum; metanotum coarsely, irregularly 
reticulated, the sides broadly rounded. Upper part of propieum 
roundly convex, transversely aeieulated, bordered at base by a 
broadly rounded, curved furrow, widest below. Mesopleurse 
bordered by a row of large, round foveas, upper part smooth on 
basal half, apical weakly striated, this part projecting below the 
basal; the part under the latter covered with round deep punc¬ 
tures, base of apical punctured below, like the basal part but 
more sparsely. Metapleurae coarsely reticulated. 

Ohalcis buplcm; Hope. 

An Indo-Malayan species of wide range. Bred from Anthermi 
simplex; Richmond River, N.8.W.(W. W. Froggatt). 
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Chalcis Pomona sfp.n. 

Black; head and thorax densely covered with short, white 
pubescence, abdominal segments on the sides fringed with long, 
white hair; tegulas, apex of four front femora and base of their 
tibiae narrowly, apex of tibue more broadly, apex of hind femora, 
base and apex of tibiw (about one-third), central black part a 
little longer than the coloured base and apex, which are of equal 
length, and tarsi, white; femoral teeth short, blunt, the basal 
larger than tho others; there are about ten teeth, covered with 
white pubescence; wings hyaline, the nervures black. Length, 
7 mm. 

Bred by Mr. W. 15. Stokes, at Glen Innes, from the Codling 
Moth (Carpacapm pomonella ), the imported moth so destructive 
to apples. 

Closely, rather strongly, umbilically punctate; puncturation on 
central lobe of mesonotum stronger than on lateral, on scutellum 
still stronger; the apex of the latter projecting and transverse; 
metanotum irregularly, coarsely reticulated; the central basal 
area somewhat semicircular, bounded by a small square one on 
either side, the outer area much larger, transverse, its apex 
broadly projecting in the middle; base bordered by a row of small 
are#©, longer than wide, and of equal width; sides broadly 
rounded. Abdomen smooth, shining, longer than head and 
thorax united, gradually narrowing from the second segment to 
the apex. 

This is not a typical Chalets; the apex of the scutellum is 
transverse and toe abdomen longer and more distinctly narrowed 
than t.g* in C. euplaxe. Its precise generic location may be left 
over until the male has been discovered. The abdomen shows an 
approach to Conura and Phasgonophora. 

Irichohaltjcella, gen.nov. 

Abdomen sessile, basal segment nearly as long as the following 
segments united, closely, strongly, uniformly, longitudinally 
striated, except on the outer edge, which is smooth and Clearly 
separated; it is longer than it is wide at the apex, which is 
broadly rounded outwardly; the second is, from the form of the 
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first, much longer laterally than in the centre, where it is about 
one-fourth of the length of the first; its apex is not quite trans¬ 
verse. Antenna* placed over the mouth, 10-jointed, the joints 
elongate. Hind femora closely toothed, the apical tooth larger 
than the others. Apex of scuteilum bluntly rounded. Meta- 
noturn flat, bearing three kjels on either side, three being con- 
nected by finer transverse strice; outer keel stouter than the 
others and slightly projecting. Apex almost transverse above 
and at the top, pressing against the broad base of the first 
abdominal segment. Bubmarginal nervurc nearly one-half the 
length of the rest of the wing; suhmarginal not one-fourth of its 
length, stigma short, hardly projecting t>eyond the latter; poet- 
marginal hardly differentiated. Malar spaee as long as the eyes. 
Kody and legs more densely pilose than usual. Middle legs much 
narrowed on the basal half. 

A genus of HaltieeUince , easily known by the peculiar form of 
the first abdominal segment, 

iKICHOHALTlCKM.A PU.08KLLA, Sp.n. 

Black; densely covered with white pubescence; the apical 
third of the four anterior femora, the whole of the posterior, and 
all the tibiae and tarsi red; wings hyaline, norvures black, tegulw 
black, broadly red on the outer edge. Length, 5 ram. 

Mittagong, N.S.W.; caught on the wing(W. W. Froggatt). 

Antennae opaque, bare, third joint about one-quarter longer 
than fourth, the last longer than the penultimate. Bides of front 
and occiput coarsely, urabilically punctate, the lower part of front 
with the sculpture hidden by the dense pubescence, the middle 
coarsely transversely striated. Temples less strongly urabilically 
punctate. Pro- and mesonotum, except laterally, and scuteilum 
coarsely umbilically punctate, lateral lobe of mesonotum with the 
centml apical half smooth, the rest with large, distinctly sepa¬ 
rated punctures. Base of metanotum, under the projecting apex 
of the scuteilum, with a crenulated furrow; the two outer longi¬ 
tudinal are® wider titan the central, and having the longitudinal 
and transverse keels stronger- than the central. Upper half of 
propleur® umbilically punctate, clearly separated item the lower, 
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which is smooth, has a stout keel down 'its base, but not on the 
basal edge; it has t wo longitudinal upper and lower keels. There 
aie two rows of punctures on the apices of the third and fourth 
abdominal segments, the others being opaque, and finely rugose. 

AnTHKOCRPHAMJB MARGINICKPS, Sp.n. 

Black; the four anterior knees and tarsi rufo-testaceous; wings 
hyaline, the apical half tinged, slightly, but distinctly with 
fuscous, the nervures black; face, outer orbits, apex of meso- 
pleuree, metapleur® and the sides of the apical abdominal segments 
densely covered with long silvery pubescence, the rest of the body 
with the silvery pile shorter and sparser, except on the raeso- 
notum, where it is Bhort and black; legs covered with white 
pubescence, which is dense, especially on the femora and tibi«. 
The last abdominal segment and the sheath of the ovipositor 
covered densely with a short white pile. $$. Length, 5 mm. 

Mittagong, N.S.W.; in January; caught on the wing(W. W. 
Froggatt). 

Antennw longish, of uniform thickness. Frontal depression 
finely, closely transversely, regularly striated to the anterior 
ocellus, which is placed inside it in a smooth shining space; it is 
bordered by a stout keel, the space between which and the eyes 
is regularly, rather closely, and strongly striated. Occiput 
closely, almost transversely, not very strongly rugoaely punctured, 
the punctures on the top larger, and more distinctly separated. 
Pro- and mesonotum, and scutelium moderately strongly punc¬ 
tured, the punctures on the mesonotum more widely separated. 
Metanofcum bordered by a stout keel, commencing at the outer 
basal part, where it is roundly dilated, forming almost an oblique 
semicircle from which it runs obliquely to the lower central part, 
forming a triangular area; the keel has two outward projections 
inside it. In the narrowed basal part, are some oblique strife, 
the innermost larger and rounded inwardly; on the base is a 
crenulated furrow; the area is bare, but it is fringed densely by 
long silvery hair. Pleurae strongly puncturod, the depressed 
basal part of the mesopleuras bare, shining, strongly striated, the 
Itriie clearly separated, the central more irregularly sloped than 
the others. Seen from the top, the metanotum, on the outer 
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edge, is trilobate, the central lobe larger and more rounded. 
Apex of fifth tarsal joint of hind legs and claws, except at apex, 
rufous. 


Anthrockphalub kryturog aster, sp.n. 

Jilack; antennae, tegulte, legs and abdomen, except the back, 
and ovipositor, red, antennae of a paler red colour; wings hyaline, 
nervurcs black. Frontal cfepression closely, regularly, not very 
strongly striated, separated from the anterior ocellus by a smooth, 
slightly curved, flat keel; it is separated from the eyes by a broad 
band which, on the intier side, bears three rows of punctures 
below, two above; the innerside is obliquely depressed towards 
the eyes, and has two rows. Thorax on the pro and mesonotum 
and scutellum closely, regularly, not very strongly punctured; 
apex of scutellum margined, the centre with the keel stronger 
and depressed in the middle, forming two slight lobes narrowed 
inwardly. The centre of the metanotum has, on either side, a 
stout keel, which runs from the outer basal part to the inner 
central, the two forming a large triangular area. $. Length, 
5 mm. 

Glen Innes, N.S.W.; bred by Mr. W. B. Stokes, in January, 
from “Codling Moth.” 

Closely, almost uniformly, not very strongly punctured. The 
narrowed, apical part of the scutellum margined, furrowed on the 
inner side, the centre of the apex broadly bilobate, the lobes not 
prominent. The depressed part of the mesonotum striated, the 
striae moderately strong, more or less curved, bordered at the 
base and apex by a smooth margin. Abdomen as long as thorax, 
the terminal sheath short, broad, blunt at the apex. The end* 
joints of the antennas are marked with black. Hind-femora finely, 
closely, distinctly and uniformly punctured; below they are 
margined by white pubescence. 

Ahthrqcbfhalus CABPGOAmc, sp.n. 

Black; flagellum of antennae, tegul* and legs red, tibiae darker 
in tint than the femora; wings hyaline, nervut es black; a fuscous 
cloud at and behind the stigma, not extending much beyond the 
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nervures; beyond is a larger, paler, longish-triangular cloud, the 
narrowed end at- the costa, it extending beyond the middle* 
Basal four ventral segments piceous-red. Frontal depression 
deep, faintly striated, the sides transversely striated, with two 
longitudinal keels, the inner stronger and longer than the other, 
it going round the sides and top of the lower ocellus; opposite 
the latter, it forms ft flat, smooth, shining keel on which are three 
foveie. Pro- and mesonotum closely, distinctly punctured, the 
former more finely and closely than the latter, scutellum slightly 
more strongly than the mesonotum, its apex depressed in the 
middle, the sides bluntly rounded. Metanotum with a slightly 
oblique, straight slope; in the centre are two keels, which slightly 
converge at the base, the space between them irregularly striated; 
the part on either side of this is reticulated, widely at the base, 
more finely and closely at the apex, the part becoming gradually 
narrowed towards the apex. Abdomen as long as the thorax, 
becoming gradually narrowed towards the apex. 9 . Length, 
4 mm. 

Bred from “Codling Moth "(Carpocapea pomonella), by Mr. W. 
B. Stokes, at Glen Innes. 

Anthrockphalus spilogastbr, sp.n. 

Black; the basal two abdominal segments, upper half of third, 
on the sides, and hind coxbb, trochanters, and femora red; wings 
hyaline, the middle of the wings fuscous, slightly violaceous, the 
cloud fainter beyond the stigma, which is black like the nervuree; 
the four anterior tarsi are rufo : testaceous except at the base. 
9 . Length, 6 nua. 

Bong Bong, NJS.W.(W. W. Froggatt). 

Temples, pleurce, metanotum, and apices of abdominal segments 
densely covered with long, white pubescence; mesonotum and 
scutellum densely with shorter black pubescence; the pubescence 
on the tibi« short, white and dense. Frontal depression closely, 
regularly, transversely striated in the centre; sides transversely 
striated, with a keel on either side, and one down the.centre. 
Malar apace as long as the eyes. Apex of scutellum roundly, 
broadly incised, the lateral edges bluntly rounded. Thorax 
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strongly punctured, the punctures on the mesonotum and scu¬ 
tellum clearly separated* Mesopleurw, except at the base, closely, 
regularly, longitudinally striated, the striaa becoming shorter 
below. Metapleurw closely, rugosely reticulated, armed with a 
stout tooth, which is longer than wide at the base. Abdomen 
nearly as long as head and thorax combined. 


ANACUYPTWB FBRRUGINKU8, Hp.B. 


Ferruginous; antennae lighter in tint; mesonotum, scutellum, 
raesostemum, and the dilated apical part of the abdomen infus- 
cated, the two hinder legs darker in tint than the four anterior; 
abdominal petiole fully one-half the length of the thorax, and 
longer than the rest of the segments united; wings hyaline, very 
iridescent, norvures block. Length, 5 mm.* 

Mittagong, N.S.W.; in January; caught on the wing(W. W. 
Froggatt). 

Head and thorax strongly, umbilically punctate, less strongly 
and more sparsely on the sides of the vertex and in the middle of 
the occiput, lateral lobes of mesonotum less strongly and more 
sparsely than the middle one; scutellum as strongly, but not so 
closely, its ap6x broadly rounded, and with a distinct margin 
Propleura* with two punctures above and two below. Meso 
pleura, at the top apical part, with a squarish, smooth space, 
having one fovea in the middle of the base and three below; 
apical basal part closely, finely, longitudinally striated, more 
strongly and le&s closely at the top; the rest is strongly punc 
tured, with the punctures clearly separated Metanotum strongly 
acieulated, with two keels slightly diverging at the apex, in the 
centre. Metapleura regularly reticulated. Abdominal petiole 
acieulated, more strongly at the base than apex, its sides margined, 
weakly so on apical half, the sides with two stout keels, and an 
irregular one on basal half between them. 



Chalcitebla picbivehtris, sp.n. 


Black; antennal scape and four front legs rufo-tesiaceous, 
hind legs and tegulte of a deeper, darker rufous colour, the 
middle of the femora broadly black, sides and ventral surfaoe of 
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the dilated abdominal segments pic^ous-red; wings hyaline, 
iridescent, nervures pale testaceous, costal nervures paler at the 
apex, Length, 3 mm, 

Mittagong; in January; caught on the wing(W. W. Froggatt). 

Vertex weakly punctured laterally, the centre smooth, sides 
of the front more strongly punctured, occiput smooth and shining* 
Pro- and meftonotum and scutellum strongly punctured, apex of 
mesonotum smooth at the sides. The flat metanotum is strongly 
aciculated; there are two keels, not very clearly defined, down 
the middle; on either side are two pairs of not very clearly defined, 
oblique keels. Pro- and mesopleur® irregularly punctured, the 
apical upper third of the latter smooth, the lower part finely, 
closely striated. Metapleuree regularly reticulated. Abdominal 
petiole one-half the length of thorax, and longer than the rest of 
the abdomen. There are two keels on the top, and a stout one 
down the middle of the sides. There are eight black teeth on 
the hind femora, the four basal larger and more widely separated 
than the apical. 

Tory mime. 

Callimonb acacia, sp.n. 

Green; thorax tinged with blue, face and malar space 
tinged with golden, antennal scape green, flagellum black; 
trochanterf, base and apex of femora narrowly, and tibiae 
and tarsi, yellow, almost white; wings hyaline, nervures black. 
£ 9 . Length* 2 mm,; tore bra, l*fim 

Brina, N.S.W,; bred from small, berry-like galls on the 
foliage of Acacia sp.; 28th August (W. W. Froggatt). 

Face strongly punctured, more weakly above than below, 
and more sparsely in the middle above; a keel runs down its 
middle from the antennae, it becoming widened below* Ver¬ 
tex and front sparsely punctured, their sides transversely 
striated, the latter more strongly than the former; the space 
below the ocelli aciculated only. Mesonotum finely, closely 
transversely striated. Base of scutellum transversely, the 
sides finely and closely longitudinally striated, the apex in 
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the middle more finely transversely striated. Base of meta- 
notum with a crenulated furrow, centre almost smooth, sides 
with some oblique striae. The top of propleurae with a few 
oblique stout striae running from the base to the apex, the 
rest more finely and closely striated, the striae running from 
the apex to the base. Upper basal half of mesopleurae finely 
striated, the striae more or # less curved. Metapleurae smooth, 
the lower half depressed, rounded above, the sides margined. 
Abdomen smooth above, the sides finely, closely, obliquely 
striated. Legs closely covered with white pubescence; hinder 
coxae closely, finely reticulated; hinder femora finely punc¬ 
tured. 


Megastiomub sulcicollis, sp’.n. 

Yellow; mesonotum, scutellum, and abdomen tinged with 
fulvous, legs of a paler yellow colour; flagellum of antennje 
darker, more fulvous in tint, the apices of the joints nar¬ 
rowly black; wings hyaline, nervures testaceous, stigmal spot 
longish-conical. Tips of mandibles and sheath of ovipositor 
black. 9 .Length, l-2*5mm.; ovipositor as long as the body. 

Richmond, N. 8 .W.; bred from galls in the flowers of the 
M Kurrajong,” in August (specimens from C. T. Musson). 

Smooth, pronotum finely, closely, transversely striated; a 
narrow transverse furrow before the middle, a shorter, wider, 
more distinct one at the apex. Pro- and mesonotum, and 
scutellum sparsely covered with longish black hairs; finely, 
closely, transversely striated, metanotum more coarsely stri¬ 
ated. Base of mesonotum, base and sides of scutellum and 
of metanotum, the sides of the latter moro broadly, base of 
the parapsidal furrows, and the depressions at the Bides of 
the mesonotum, black. 

POLMON OLENU 8 Walk. 

Mon. Chal. ii., 7. 

Sydney; in February; bred from egg-caaes of Mantis: Cooma, 
NAW.(W. W. Froggatt). 
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Fopagrxon spiloptekion, sp.n. 

Dark blue; abdomen dark violaceous, hind tibiae and femora 
black, tarsi testaceous, antennal scape fulvous; wings hya¬ 
line, nervures black, a large blackish-violaceous cloud on the 
marginal nervure, commencing near its base and reaching to 
near the apex, enclosing the stignaal nervure, becoming 
slightly, gradually widened to shortly beyond the middle, 
then roundly narrowed, the sides at the apex rounded, the 
centre transverse; it extends to the top of the apical third; 
cf 9. Length, 3 mm*; ovipositor, 2 mm* 

Cooma, N.S.W.; bred from egg-cases of Mantis (W. W. 
Frogg&tt). 

Face closely, finely punctured, intermixed with fine striae; 
the blue colour intermixed with brassy and rosy tints, especi¬ 
ally below. Front and vertex more strongly punctured; the 
punctures close and regular. Mandibles darker red, brighter 
in tint at the base. Pro- and mesonotum, and scutellum 
closely punctured; the scutellum with more distinct brassy 
tints; upper part of basal mesopleuree strongly, obliquely 
striated, it forming a triangle, bordered below by a keel; the 
rest of it closely, finely reticulated. Propleurce closely, finely 
punctured, more or less striated. Metapleura; finely, closely, 
punctured; there are about six irregular teeth, the basal three 
larger and tqore widely separated ; they are as long as the 
coxae, which arc closely and more finely punctured than the 
femora. 

The male is similar. As is usual with metallic species, the 
amount of the brassy and rufous tints varies. The fore 
tibiae may be testaceous at the base and apex, as well as below. 

Probably the femoral teeth vary in size and number, as I 
have notioed to be the case with another species. The apical 
joints of the antennae form a not very clearly defined club, 
The sides of the met&notum are bounded by a smooth furrow, 
inside Of which is a flatter one, double its width, which, 
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again, is bordered on the inner side by an irregularly crenu- 
lated furrow. The contral part is finely rugose, divided into 
two almost oqual parts by a narrow smooth furrow; the apical 
part is depressed in the middle. 

Except for the large alar cloud, this species does not differ 
from typical Podagrion } which have long been known to live 
in the egg-cases of Mantis. 

Perl lain pi tue. 

PeKILAMPUS TASMAN1CU8, sp.n. 

Dark blue, largely tinged with violaceous, head with the 
violaceous tints more extended than they are on the thorax; 
a fiery red spot on the apex of the mesonotum on the sides, and 
another on the apex of the mesopleurae above the middle; the 
ventral abdominal segments are lighter, more greenish in 
tint; apex of the second, and the apical dark red, the third 
green; legs dark blue to the apex of the femora, hind tibiae 
almost black; knees, base and apex of tibiae, and tarsi testa¬ 
ceous; wings hyaline, nervures dark fuscous; antennae black, 
densely covered with white pile; the underside fuscous. ^.Length, 
3 mm. 

Iiobart, Tasmania, (A. M. Lea). 

Head somewhat strongly striated; striae clearly defined, 
longitudinal on the vertex and front, roundly curved on the 
top of the former; occiput more closely and finely, trans¬ 
versely striated. Pro- and mesonotum and scutellum urabili- 
cally, rather strongly punctate, basal slope of the pronotum 
smooth; motanotum irregularly, obliquely striated. There is 
an oblique keel down the propleurse before the middle, divid¬ 
ing the part into two, the basal (and smaller) irregularly 
striated, the apical smooth. Mesopleuree with a quadrate, 
smooth depression, longer than wide, on the upper basal half 
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of the mesopleurae; the rest longitudinally striated. Meta- 
pleurae rugosely reticulated. 

Eurytomlnm. 

Eubytgma brachybckljdjs, sp.n. 

Black, covered with whitish pubescence; trochanters, apex 
of femora, tibiae and tarsi pale testaceous, oral region and 
almost the uppor half of the propleurae rufo-testaceous; base 
of antennal scape testaceous, underside of flagellum fuscous j 
the latter den sol y covered with a microscopic white pile: 
wings hyaline, nervures dark fuscous. The male has the face, 
clypeus, the lower outer orbits, and the malar space testa¬ 
ceous. (jj.Length, T6-2*5mra. 

Stawell, Victoria; bred from coccid (Apumorpka) galls on 
Uncalyptnn sp.(C. Daly). 

Antennae in 9 short, thick, second joint twice longer than 
wide, becoming gradually widened towards the apex, scape 
distinctly narrower than it, the other joints wider than it is 
long, the last conical, the narrowed part of the joints in (f 
testaceous; the hairs are stiff, and longer than the joints. 
Marginal nervure as long as the postmarginal, and thicker 
than it; stigmal shorter than the latter, the lower thickened 
part semicircular, emitting a branch from the apical basal 
part, tarapsidal furrows shallow, but distinct. Abdomen 
smooth and sliming, the apical segments fringed with white 
hair. 

This is probably a variable species. The face in the 9 
may be broadly testaceous, the femora may be black, or black- 
testaceous below. The fourth abdominal segment occupies the 
greater part of the abdomen. The testaceous mark on the 
pronotum varies in size; it is not visible from above. The 
tarsi may be infuscated to a greater or less extent in the 
middle. There is no distinct club on the antennae in 9 * 
the joints being of equal width to the base of the last. The 
abdomen is distinctly shorter than the thorax; it is almost sessile, 
the petiole being very short. 
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Eurytoma Clklandi, sp.n. 

Black; oral region, underside of antennal scape, lower half 
of the upper inner orbits broadly, outer orbits, the upper 
part gradually narrowed, malar space, mandibles, palpi and 
propleurae entirely, rufo-testaceous; legs of a paler testaceous 
colour, the four anterior femora slightly, posterior broadly 
black above; wings hyalirffc, norvures black behind, testaceous 
in front; marginal vein distinctly longer and thicker than 
the postmarginal; the stigmal as long as the latter, its 
thickened apex obliquely narrowed from the base and apex 
to the centre, the two parts being of equal size; it has no 
projection. 9 .Length, 2 mm. 

West Australia; bred from Coccid galls *(Apiomorpha sp.) 
in January, (Dr. J. B. Cleland). 

The second joint of the antennae is longer than wide, and is 
distinctly narrower than the third, which is almost twice its 
length and distinctly wider than it; it is twice longer than 
wide; the other joints shorter, wider than long. The pubes¬ 
cence is white and dense; it is much longer on the metano- 
tum. Head and thorax coriaceous, the pro- and mesonotuin 
more or less transversely striated; the mesopleur® finely, closely, 
obliquely striated; the metapleuire much more coarsely striated. 
Farapsidal furrows straight, oblique, distinct. There is an 
aciculated line down the middle of the scutellum. The ventral 
surface of abdomen and the lower half of its sides are testaceous. 

A coccid is a new host for the Eurytomidm . They have 
been bred from Hymenoptera, Coleoptera , and Dipt fra , and 
one group feeds on the eggs of Orthoptera. 

Chbomeurytoma, gen. nov. 

Antennae short, clavate, apparently 13-jointed, placed over 
the mouth, the last joints forming a club. Apex of clypeus 
rounded. Face roundly convex, clearly separated laterally, 
below separated from the clypeus by a furrow, Head dia 
tinctly wider than the thorax. - Eyes large, widely separated 
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above, not converging. Temples shqrt. Prothorax large, 
quadrate, as long as the mesothorax, which has distinct fur¬ 
rows; these are straight, and converge towards the apex. 
Scuteilum large, longer than it is wide at the apex; that is, 
broadly rounded and margined. Postscutellum large, nar¬ 
rowed gradually behind. Metanotura short, little developed, 
the centre depressed narrowly, the sides broadly rounded, the 
slope oblique. There is an oblique furrow across the meso- 
pleurae. Abdomen shorter than thorax, longish-oval, dis¬ 
tinctly narrowed at base and apex, not petiolated. Marginal 
nervure long, the postmarginal longer than it; stigmal fully 
one-half the length of the marginal. Legs stout, pilose. 
Body motallic-green; its sculpture fine. 

I can refer this genus only to the Eurytominct , but it is 
certainly not typical of that group. The marginal nervure, 
for example, is much longer, the sculpture much finer, and 
the antennae shorter and more clavate. I cannot place it in 
any other group. The metallic colour is not unique for the 
Eurytominct , for it is found in Ghryeeida. In habits, the type 
of the genus agrees with most Eurytomimr , the species of the 
tribe being mostly parasitic on gall-insects. Probably the 
discovery of the male may throw light on the systematic 
position* 


Chromruhytoma clavioornis, sp.n. 

Dark greeji, largely tinted witji blue, and, to a less extent, 
with violaceous ; antennae, and legs, except the coxae, rufo- 
testaceous; mandibles and palpi testaceous; wings hyaline, 
nervures pale testaceous. $. Length, 4*5 mm. 

Bungendore, N.S.W.; bred from Eucalyptus galls; August, 
(W. W. Froggatt). 

Vertex below the ocelli finely, closely striated; apex of 
pronotum, mesonotura and scuteilum finely, closely striated, 
the striation stronger on the scuteilum, weaker on the base of 
mesonotutn; post scutellum microscopically striated, the parts 
bordering it ftery-red, Metanotura smooth, Metapleurae fiery- 
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rod. Abdomen smooth. Apex of pronotum narrowly fiery- 
red. There is a wide* curved furrow on the malar space. Ven¬ 
tral surface of abdomen largely violaceous. 

I am not sure but that the deep rufous tint of the legs may 
be caused by discolouration through the action of cyanide of 
potassium. 

Xantheurytoma, gen. now 

Subniarginal nervure twice the length of marginal} 
thickened towards the apex, marginal thickened, postmargi¬ 
nal not one-half the length of marginal, not longer than 
stigmal, which is triangularly thickened at the base, at its 
junction with the marginal, the lower part of it narrowed, 
roundly curved. Antenme short, thick, joints of flagellum wider 
than thick. Ocelli almost in a straight line, the central very 
little in front of the lateral Parapsidal furrows clearly defined, 
rounded, meeting very shortly before the base of scutellum. 
Bcutellum large, longish-pyriform, the broad end at the apex; 
almost as long as the mesonotum. Metanotum short, steeply 
oblique; the' centre with a keel on either side, the two paral¬ 
lel not converging. Thorax not punctured, only very finely 
striated above. Abdomen sessile, distinctly shorter than 
thorax; its second segment much longer than the others; its 
apex bluntly rounded, broad; fifth segment shorter than 
fourth. 

There is no clear club to the antennae; the joints of the 
flagellum are not distinctly separated, at the most only pilose; 
the scape is narrower than the flagellum; it does not extend 
much above the middle of the eyes; there are eleven joints; 
the front is not much depressed. 

Comes near to Xanthoroma, Ashm,, which may be known 
from it by the fifth, abdominal segment in the 9 being 
nearly twice as long as the fourth, by the abdomen being 
longer than the thorax, and by the marginal nervure being 
once and one-half longer than the stigmal, not twice longer. 
The parapsidal furrows are deeper, more clearly defined and 
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more roundly curved than in Euryton$&; the acutellum, too, 
is larger, and much more narrowed at the base than in that 
genus. 


Xanthrurytoma flava, sp.n* 

Yellow ; back of thorax deeper, more fulvous in tint; centre 
of the whole of the basal slope of pronotum and the thoracic 
sutures more or less black, flagellum of antennae tinged with 
fulvous, legs a paler yellow than the body; wings hyaline, 
nervures testaceous, the dilated parts darker-coloured ; atig- 
mal nervure triangularly dilated at the base, the apical part 
a little longer than it, roundly curved. The roetanotum and 
back of abdomen may be infuscated. $. Length, 2 ram. 

Richmond, N.S.W. ; bred from galls in the flowers of the 
Kurrajong (G. T. Musson). 

Occiput transverse. Hinder ocelli separated from each 
other by twice the distance they are from the eyes. The 
occiput may be infuscated more or less ; it is obscurely striated 
Mesonotum and scutcllum finely, "closely, transversely stri¬ 
ated. Parapsidal furrows distinct, roundly curved towards 
each other at the apex, where they unite and are joined to 
the transverse scutellar furroyr by a short one. Scutcllum 
large, ovate, twice longer than wide, obliquely narrowed to a 
point at the base, the apex broadly rounded. 

Probably a variable species, as regards the amount of black. 

* i f 

Eupchntn* 

Eupblmub antipoda Aahmead. 

Proc. Linn. Soc. N. S. Wales, 1900, 342. 

Sydney ; in September. Dorrigo; in September. Bred from 
egg-eases of a small Mantis. 

This appears to be a variable species as regards colouration; 
some specimens have more of the green tint than others; the 
Mite merges into violaceous, and these may be brassy tints. 
The male is green with brassy tints,- and, on the metanotum, 
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the green merges into violaceous; the antennal scape and four 
front legs are yellow tinged with fulvous, especially on the 
femora; the hind legs are coloured as in the female, except 
that the femora arc green for the greater part; and the tibhe 
are not so deeply black, while their base may be testaceous. 
The colour of the wings varies, some having the fuscous tint 
on the apical two-thirds Touch lighter than others; in the 
males they may be almost hyaline. 

Tridymlntt. 

Tkpvbkrlla, gen.nov. 

Antennae short, stout, thickened towards the apex, appar¬ 
ently 12-jointed, the basal joint of the flagellum longer than 
broad, the apical shorter; head wider than the thorax; the 
temples little developed, occiput broadly incised. Ocelli in a 
curve, the hinder separated from each other by two-thirds 
the distance they are from the eyes. Clypeus triangular, 
longer than it is wide at the apex, which is transverse. Pro- 
notum distinctly, but not largely developed, gradually 
widened towards the apex. Meaonotum with the furrows 
distinct, roundly curved ; its middle lobe larger than the 
lateral, wide at the apex, which is bounded by a transverse 
furrow. Scutellum large, nearly as long as the mesonotum, 
gradually narrowed from the apex to the base, the apex 
bluntly transverse. Metanotum short, obliquely sloped. 
Abdomen broadly ovate, bluntly rounded at Idle apex, shorter 
than the thorax. Marginal nervure short, thick, about one- 
quarter longer than the stigmal branch; postmarginal thinner, 
and twice longer. Spurs short. Legs normal. There is a 
distinct longitudinal furrow near the top of the mesopleure, 
extending from base to apex. 

Wings large, shortly ciliated round the apex. Malar space 
as long as the eyes. Apex of clypeus transverse* The front 
is little depressed. Top of antennal scape reaching close to 
the ocelli. Body smoother than usual, being almost without 
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sculpture. Scutellum larger than usual, somewhat pyriform, 
narrowed to a point at the base. Metathorax short; no keel 
on the metanotum. 

I can refer this genus only to the Tridyminw, Tribe Truly - 
mini . In the system of Ashmead (Mem. Cair. Mua. i, 274) it 
runs near to SemioteUtu. 

Tepperella macuuscutis, sp.n. 

Rufo-testaoeous; head, except for a triangular spot on the 
face, the greater part of metanotum and the abdomen, black ; 
antennae black, flagellum testaceous below, scutellum with a 
longish-triangular black mark in the centre; wings clear hya¬ 
line, nervures testaceous. J.Length, 4 mm. 

South Australia; bred from long, slender, horn-like galls 
on Eucalyptus Uucoxylon(J . G. O. Topper). 

Smooth, shining; head, pronotum, metanotum, and apical 
abdominal segments sparsely haired, 

Cteonyminae. 

Paraheydrnia, gen.nov. 

Antennae slender, not thickened towards apex. Front 
wings with a small cloud on the costal nervure at the base of 
its apical third; a larger cloud at, and touching the stigmal 
nervure; marginal nervures twice the length of stigmal; post- 
marginal thickened, aud projecting beyond the apex of the 
latter. Occiput transverse, temples obsolete above. Ocelli 
in a triangle. Eyes large, parallel; malar space distinct. 
Pronotum a little longer than the mesonotum without the 
scutellum, the centre raised, widened towards the base, sides 
with a large, oval depression below the raised centre; it is 
distinctly narrower than the mesonotum, which is flat, nar¬ 
rowed in front and without furrows. Scutellum large, flat, 
wider than long, rounded at the base, the apex transverse; 
metanotum short, routtded, a keel running down the centre, 
*nd one W either side of this on the apical half; sides bor- 
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dered by a keel. First abdominal segment campanulate, 
longer than wide, the narrowed end at the base; second the 
longest, longer than the following united, the segments 
becoming gradually widened to the penultimate, the whole 
being shorter than the thorax. Fore-femora greatly swollen, 
straight on the lower, roundly, broadly narrowed on the 
upper side ; base in frontf slightly depressed in the middle, 
middle femora more slender than the hinder, as are the 
middle tibiae than the posterior. Second joint (pedicle) of 
the antennse about twice longer than wide, third double its 
length, fourth about one-quarter shorter, the others shorter, 
fifth and sixth twice longer than wide, the others wider than 
long. Parapsidal furrows almost obsolete.' 

This genus fits in best into the Cleonytnirue, and probably 
is most nearly related to Heydcnia , a genus which appears to 
be very little known. It is stated by Foerster to resemole 
one of the DryinoOm, which is certainly the case with the 
present genus. In ffeydlenia , the parapsidal furrows are indi¬ 
cated ; there are no keels on the metanotum nor clouds on 
the wings. 

Paraheydenia longicollis, sp.n. 

Upper part of head and thorax brassy-golden, sutures 
blue; pleurae similarly coloured, but more largely tinged with 
blue, especially below; abdomen dark purple, the base blue, 
the middle laterally tinged with golden-brassy; legs dark red, 
four hinder coxae purple, tarsi testaceous, basal joint white; 
antennal scape red, pedicle brassy, the other joints black; 
wings hyaline, nervures black, an oval fuseous cloud at the 
stigma. $ .Length, 4 mm. 

Wagga, N.S.W.; in April (W. W. Froggatt). 

Antennal furrows wide, converging and uniting above, dark 
green, closely reticulated-punctured, as is also the vertex; 
the rest of the head more finely punctured. Ocelli in jan 
equilateral triangle, the binder separated from each other 
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by & slightly greater distance than they are from the eyes. 
Pronotum finely, closely transversely striated; pleurae smooth. 
Mesonotum and scutellum closely, rather strongly, reticulated* 
punctured, the lateral divisions more finely than the central; 
mesopleurae more finely, similarly punctured, more finely so 
at tho base, where there is a raised longish area, the nar¬ 
rowed end above; apex bordered by a smooth line. Meta- 
notum smooth in the middle; there is a stout keel down its 
centre, with a less distinct one, bulging out in the middle, on 
either side of it ; the sides are aeiculated, and as are also the 
metapleurae, densely covered with white pubescence. Coxae 
and the dilated fore-femora closely, finely punctured; the 
former densely covered with white pubescence. Mandibles 
red, black at the apex. Palpi white. 
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THE FIBRO-VASCULAR SYSTEM OF THE PEAR 
(POME). 

By 1). McAlpinr, Corresponding Member. 

(Plates xxvi.-xxix.) 

J have already dealt in some detail with the vascular system of 
the apple < antea , p.613), and it is so closely related to that of the 
pear, that it will not be necessary to treat the latter with the 
same degree of fulness. 

The fruits of the apple, pear, and quince, known as Pomes or 
Pip-fruits, are characterised by possessing five carpels, constituting 
the “core” or true fruit, and surrounded by a fleshy portion 
generally considered to be the swollen and succulent reeeptacla. 
The pulpy flesh of the pear and quince differs from that of the 
apple, however, in containing groups of what are known as 
“stone-cells” scattered among the thin-walled cells of tlie 
parenchymatous tissue. These constitute the “grit” of the pear 
and quince, and consist of cells with strongly thickened, lignified 
walls, hence called sclerenchyma. 

Transverse and longitudinal Sections of Pear. 

If a thin transverse section of the pear is made through the 
core, and phloroglucin used as a stain, followed by hydrochloric 
acid, the stone-cells turn a bright red colour; and while seen to 
be scattered through the flesh, extending even to the skin* they 
are densely clustered around the core{Fig.2). The pear likewise 
differs from the apple in being more or less top-shaped, so that • 
the carpels are relatively nearer the crown or blossom-end* and 
not so central because there is a much larger proportion of the 
fruit representing the receptacular portion beneath tbecore(Fig.4). 
On this account, the primary vascular bundles are seen traversing 
the flesh for a greater portion of their course than in the apptey 
and a better insight is thereby gained into their relative positions 
before they reach the carpels, 
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The pears used in this investigation ware Harrington's Victoria 
and Achan, because they happened to be preserved up to the 
month of September, It was found that, in the case of the pear, 
potassium hydrate was not necessary for softening purposes, as, 
after immersion for five days in ordinary tap-water, the skin 
could be easily peeled off, and the flesh removed by needle and 
brush, so that the vascular system stood out distinctly as shown 
in Figs.6, 7, and 8. 

If we follow the course of the vascular bundles from the fruit- 
stalk, a connected view will be obtained from their entrance into 
the fruit, and they can then be followed right through until the 
blossom-end is reached. 

Fruit-stalk .—The fruit bud which is borne by the short shoot 
or “spur,” will open out in the spring into a number of flowers, 
of which only one may “set” and produce fruit. The flower is 
really of the nature of a shoot, and the stalk represents the stem 
or axis. If a transverse section of the stalk is made just where 
it adjoins the flesh, ten distinct flbro-vascular bundles are seen 
(JTig.1), although, on account of irregularities in growth, these 
may often lose their distinctness, and run together. They are 
continued into the fruit, and constitute the ten primary vascular 
bundles which supply the rapidly growing fruit from the parent- 
tree. 


Vascular System of “Core” and “Flesh” 

A transverse section of the pear through the “core” shows the 
five cavities, each containing normally two seeds, enclosed by a 
fleshy wall with a firm inner face(Figs.2, 3). An irregular layer 
of “stone-cells” surrounds this, so that the ten vascular, bundles, 
seen so prominently in the apple between and opposite to each of 
the carpels, are obscured. How densely the stone-cells are 
crowded, particularly opposite the carpels, may be seen in Fig.3. 
But if a transverse section does not reveal much of a vascular 
system from mere inspection, a longitudinal section gives a good 
insight into the general structure{Figs.4,5). The continuation 
of the fruit-stalk is seen in the flesh, and the primary vascular 
bundles soon diverge from it. There are five bundles only slightly 
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spreading at first, but as they approach the carpels, they bulge 
out more. As each one approaches its corresponding carpel, it 
gives rise to an internal branch, which passes along the dorsal or 
outer face of the carpel, while the main portion of each bundle is 
continued beyond to the blossom-end of the fruit. There are 
also five alternating bundles which diverge a little higher up than 
the preceding, and each one passes between two carpels, giving 
off an internal branch to the inner or ventral face of the carpel 
(Fig.fi). 

Each primary vascular bundle gives rise to numerous branches 
externally, which combine to form a complete network of vessels 
about one-half inch or less from the surface(Fig,9); and from the 
boundaries of each mesh, the innumerable plume-like branches 
arise, reaching to the skin, just as in the apple(Figs.4, 5, 6). 

Fibro-vascular System as a wkoh. 

The first impression gained by a glance at this luxuriant and 
elaborate system of vascular bundles in the pear(Fig.7) is, that it 
is provided with a most complete framework to support the soft 
parts, and is the centre of a great receiving and distributing 
agency, receiving food-materials from every part of the tree, and 
distributing them to every portion of the fruit. It is not only 
adapted for supplying present needs, but also for future require¬ 
ments, as the food is used up or stored up, according to circum¬ 
stances. 

It is difficult to give an accurate description, conveying an 
idea of the diversity of the bundles and yet of their combination 
into a harmonious whole. But the general views of the entire 
system (Figs. 7 and 8), the detailed views(FigS.6 and 9), together 
with the transverse and longitudinal seetions(Figs.2, 3, 4 and 5), 
should help to give a vivid picture of the wonderful arrangements 
provided by nature for the building up of the luscious fruit, which 
is simply a vehicle for the distribution of the seeds. 

The Skeleton, - J ust as in animals, the skeleton is intimately 
associated with the conducting tissues, and each fibre-vascular 
bundle has a skeletal framework to stiffen and strengthen the 
vessels. In addition to that, the “stoneoella,” so ge&ereHy dis* 
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tributed throughout the pear, strengthen' and protect the softer 
tissues and being scattered in groups, they offer no impediment 
to increase in size. Even the skin, as shown in the account of 
the apple, acts as an outside skeleton, or e^oskeleton, to give 
firmness to the whole, and keep the component parts together. 
If the skin is broken or bruised in a ripe pear, it is seen bow 
quickly decay sets in; and even wliile the fruit is still growing, 
the skin must keep pace with the rapid enlargement. The 
structure of the skin, with its “ window-cells,” as in the apple 
(Fig. 10), is adapted for expansion, hut its chief function is to 
prevent a too rapid loss of water. As showing the efficiency of 
the skin for this purpose, I had a pear of the Broompark variety 
and a Jonathan apple, peeled and unpeeled, and kept in a dry 
atmosphere for 48 hours. * The loss in weight was carefully 
tested by P. R. Scott, Chemist for Agriculture, with the following 
results:— 

Weight of whole peer before detiocation .261 *569 gr., after 260*0855 gr. 

Weight of peeled pear before devocation... . 176 677 gr., after 172*5190 gr. 
Weight of whole apple before desiccation. 188*4895 gr. t after 182*787 gr. 
Weight of peeled apple before desiccation .Tl2 065 gr., after 108*8538 gr. 
i No. 1. Whole pear. 0*586 psr cent, loss after 48 hoars. 

No.2. Peeled pear. 2*35 ,, M „ 

No*8. Whole apple. 0*563 

No 4. Peeled apple. 2 87 „ „ ,, 

Thus the peeled pear had lost over four times the weight of 
that of the whole pear, and the pared apple had lost over five 
times that of the unpared. 

f '• 

The Conducting Tistue. 

If we follow the course of the nutrient fluid, supplied by 
the root, stem, and leaf, from its entrance through the stalk, 
to nourish the fruit, it will give us a connected view of the 
whole system. This food is conveyed through ten primary 
bundles developed in connection with the carpels, although 
the fleshy portion, which is only accessory to the true fruit, is 
V Also nourished through them. The ten primary vascular 
v bundles alternate with each other. Five of them are arranged 
opposite the five carpels, and each one gives off an internal 
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branch a« it approaches the carpel, to supply its outer or dorsal 
surface, and this conveys the nourshiment through a network 
of delicate branches radiating on either side of each carpel 
(Fig. 6). The main bundle is continued around the carpels 
to the blossom-end of the fruit, 

The remaining five bundles run between the carpels (Fig. 6 
in centre), and convey fch<f nourishment to the inner or ventral 
face of each carpel. An internal branch is given off towards 
the base of each primary bundle (about £ inch from the top 
of the stalk), and these five branches run together in the 
centre until they approach the tapering basal end of each 
carpel. There each branch splits up into two parallel strands, 
which run along each side of the^ ventral face of the carpel, 
and these ten strands are clearly shown in Fig. 3. These also 
branch, and form a network on the surface of*each carpel, so 
that, from the dorsal and ventral surfaces, there is a system 
of vessels which blend and leave no portion unprovided for 
(Figs. 5 and 6). As in the others, the main trunks pass 
around the carpels to the blossom-end. 

There is here a beautiful illustration of the principle *of 
the division of labour, for five of the vascular bundles, oppo¬ 
site the carpels, supply the dorsal surface of each; while five, 
between the carpels, provide for the ventral surface of each, 
and by a delicate system of branching, the entire surface of 
the carpel is liberally supplied with nutiitive material. The 
ten strands, running alongside the ventral portion of the car¬ 
pels, are continued along their whole length, for they are 
seen in sections either towards the base or the apex of the 
carpels. 

While the Seed-cavity, with its contained seeds* is the most 
important, and must be directly supplied, yet there is the 
most liberal provision made for the “fleshy” portion of the 
pear. From the outer surface of each primary vascular 
bundle, numerous branches are given off, which divide and 
subdivide until they form a complete network surroundihf 
the “flesh * (Fig.fl); and from the boundaries of each meshi 
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innumerable plume-like branchlets are given off, ending in 
their delicate intertwining tufts immediately beneath the 
skin. Here a new supply of food-material is provided for, for 
the green chlorophyll-containing cells of the hypodermal layer 
(Fig. 12), in the presence of sunlight, manufacture starch, 
which is converted into sugar, and carried by the plume-like 
branches to the enveloping network, where it meets and blends 
with the ascending stream. 

As regards the course followed by the food-materials, the 
most generally accepted theory is that the carbohydrates and 
the proteid substances follow two separate paths in their 
passage from the place of formation, the one through the 
“ conducting parenchyma,” and the other by means of the 
sieve-tubes. 

But the view that these substances are exclusively conveyed 
in particular tissues is becoming modified, and Sachs, in his 
“Lectures on the Physiology of Plants,” states at p.358, “In 
the case of a very vigorous transport of starch, as when the 
leaves of trees are being emptied in the autumn, even the 
phloem of the vascular bundles may take part in it.” 

The theory put forward by Czapek, in 1897, that the car¬ 
bohydrates are transported by the sieve-tubes, is now gaining 
ground, particularly when they have to be carried for some 
distance. There are thus two possible ways in which food- 
materials may be transported—by the slow process of diffusion 
from cell to <&U, when the solutions in each have different de¬ 
grees of concentration; or more rapidly by means of the sieve- 
tubes, with their greater length, and pores in the transverse 
walls. 

Poscutar bundle* in relation to each other. 

It has finally to be noted, that the primary vascular bundles 
are not isolated from each other, but that they anastomose at 
various points. The branches which supply the core and the 
|^h ultimately form a network, the one enveloping each car- 
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pel (Fig. 6), and the other the flesh at a short distance from 
the surface (Fig. 9). 

There are thus two main systems connected by means of a 
network of vessels, corresponding to the two principal con¬ 
stituents of the pome; and this wonderful vascular net, which 
is seen in the young fruit immediately after the petals have 
fallen* ae well as in the mature fruit, is evidently for the pur¬ 
pose of regulating and equalising the distribution of the 
nutrient fluid to the seeds and the flesh respectively. 

While the network is an evident means of intercommunica¬ 
tion, there are other lees conspicuous connections, such as the 
branches given off to supply the carpels being directly con¬ 
nected here and there by cross-partitions with the main 
bundles. 


EXPLANATION OF PLATES XXVI.-XXIX 
Plate xxvl. 

Fig.1 .—Transverse section of fruit-stalk, just ae it enters the fruit, showing 
ten flbro-vascular bundles. The stalk was somewhat shrunken on 
account of the age of the fruit, and the section shows the woody 
tissue ruptured in nine of the ten bundles (X 90). 

Fig.2.—Transverse section of pear through the carpels near the blaaeom- 
end, showing the distribution of the ** stone-cells. 1 n The section 
was placed in a solution of phloroglucin to which hydrochloric 
add had been added, and the Ugnified walls of the eume-oetls 
were stained a bright red. 

Fig. 9.—Transverse section of portion of pear, similar to the preoeding, 
showing the central core, with two bundles alongside of each 
other between the carpels. The indications of the ten primary 
bundles are not seen as in the apple, being obeoured by the sur¬ 
rounding “stone-cells," which form very prominent groups 
opposite each of the oarpela The pair of bandies adjoining the 
inner face of each earpel repreeents the forking branch from each 
of the five intermediate main bundles (x 2). 

4 Piste xxvii. 

Fig.4—Longitudinal median section showing the “core* towards the 
blossom-end. The primary bundles ere seen diverging from the 
stalk-end, and continuing round the carpets to the blossom-end j 
while, on the left aide, the network is seen, together with the 
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plume-Uke branchiate radioing toward# the akin. The dots 
scattered through the flesh indicate the stone-cells. (Slightly 
reduced). 

Fig.fl. — Diagrammatic longitudinal section, showing the primary vaacnlar 
bundles diverging slightly from the base* and passing towards the 
blossom-end, giving off branches on the outside* which form a 
network with plums-like branohlets radiating towards the akin. 
The primary bundles are alternately opposite and intermediate 
to the oarpels, and give off branches on the inside supplying eaoh 
of the carpels dorsally and ventrally. 

Fig.6. —Fibro-vascular bundles supplying two oarpels, the two outer 
bundles being oppoeite to, and the inner one between the carpels. 
Eaoh vascular bundle is seen branching outwardly* forming a net¬ 
work with plume-Uke branohlets, while, on the inner side, branches 
are given off to the carpels. The primary bundles, opposite to the 
carpels* branch and supply the dorsal face of each carpel, while 
those Intermediate supply the ventral faoe. 

Plate xxviii. 

Fig. 7. —General distribution of the vascular bundles, as shown when the 
skin is removed, and the flesh of the pear carefully detached. The 
main trunks, with their innumerable branches* ramify through 
every part, and form a oompIete~outUne of the fruit. (Slightly 
reduced). 

Fig.8.—Same specimen as in Fig. 7, with the various primary bundles 
spread out so as to expose the carpels, Eaoh bundle is continued 
around and beyond the carpets to the blossom-end of the fruit. 
(Slightly reduced). 

Plate xxix. 

Fig. 0.—Vascular network of A chan pear, a short distance beneath the 
skin, enveloping the flesh. The variable else and shape of the 
meshes are shown, as well as the plumed ike branohlets. (Slightly 
reduced). 

Fig. 10.—Surface-view of skin of pear, shewing the “ window-cells, 11 as in 
the apple, but somewhat smaller (x 100). 

Fig*ll.—Cross-section through skin and flesh, showing epidermis and hypo- 
dtrsfctal layer, together with groups of ** stone-cells 1 ' in the flesh 
(x 100). 

Fig. 12.—Cross-section of skin, showing thickened outer walls of epidermal 
oeUs {stained by fuchsia), and hypodermal layer with oell* 
tangentially arranged, aad vascular bundles reaching to* them 
:<**<#)• ' '1 , 



A REVISION OF THE AUSTRALIAN SPECIES OF THE 
GENUS CERCERIS. 

, [HymmopteraJ] 

m 

By Rowland E. Turner, F.Z.S., F.E.8. 

Ab the descriptions of the Australian species of Cercerie arc 
rather scattered, and some of them very insufficient, I think it 
may be useful to give a brief revision. There doubtless remain 
many species yet undiscovered, the dry conditions prevalent over 
a large part of Australia being eminently suitable for this genus. 
Hut I do not think it will prove to be so well represented 
as in North Africa and India; for the section of the genus char¬ 
acterised by a raised plate at the base of the second ventral 
segment seems to be entirely absent from Australia. Many of 
the species show the broad orange bands so characteristic among 
Australian Aculeata; the genus being especially liable, in almost 
all countries, to assume the prevalent colours The species from 
Adelaide and Western Australia seem to be very little known, 
several of Smith’s types being still unique in the British Museum 
Collection; and the species I myself have described are, with one 
exception, from Queensland. I have been able to consult the 
types of all the species except the common C\ australis Sauss. 
Where the original descriptions are sufficient, I have not thought 
it necessary to go into minute details in the present paper. I 
have not given a key to the males, partly because the number 
known is small, but also because I do not wish to give facilities 
for describing new species from the males alone, a practice which 
is undesirable in this genus* 

0<J, Key to the Australian aptcitt of Ctrterit. 


l.Alesoplaura with an acute spins; black, second 

and fifth abdominal segment* orauga... C. unripe* 8m. 

Mesopleuree without an aoute spine, tubereulate 

or simply rounded......... 2. 
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2. Meftopleurae tuberculate or subtubercuiate. 

Mesopleurte without tubercles, simply roundhd. 

3. Clypeus with a tubercle on each side near the 

middle, depressed from the middle to the 

apex..., 

Clypeus without tubercles. 

4. Pronotmn subemargiuate anteriorly ; colour 

almost entirely black, except on the apical 

abdominal segments. 

Pronotum transverse; orange, the tnesonotum 
and third and fourth abdominal segments 
black. 

5. Pronotum with a minute spine on each side; 

thorax and median segment shining and 

sparsely punctured. Length, 12 mm,. 

Pronotum without spines; thorax and median 
segment closely punctured. Length, 22mm. 

6. Enclosed area of the median segment smooth; 

black and yellow, with obscure ferruginous 

markings on the thorax..... 

Enclosed area of the median segment finely 
transversely striated; orange, mesonotum, 
apex of median segment and fourth abdo. 
mine! segment black... 

7. Clypeus with a free lamina springing from the 

base or above the middle. 

Glypeui with the lamina free only at the apex, 
if at ail..... 

8. Lamina of the clypeus free from the base, longer 

than broad; orange, mesonotum and fourth 

abdominal segment black. 

Lamina free /rom near the middle, s^ort; black 
rather sparingly marked with yellow. 

9. Enclosed area of median segment smooth. 

Enclosed area of median segment not smooth... 

10.Clypeus porrect, widely and deeply emarginate; 

abdomen smooth and shining. 

^Clypeus leas strongly porrect, shallowly and not 

" widely emarginate; abdomen punctured. 

■'ll.Abdomen almost smooth; petiole and third seg¬ 
ment black, remaining segments fulvous. 

. Abdomen more or less strongly punctured;. 

12. Petiole much broader than long; black marked 
‘; With orange-red..... 


3. 

7. 

4. 

6 . 

5. 

C. victrix Turn. 

C. ptrkimi Turn. 

C. froggatti Turn. 

C. inexptctcUa Turn. 

C. ftumalU Sin. 

8 . 

9 . 

0, aurantiacu Sm. 

0. oppo*ita Sm. 

10 . 

11 . 

C. tuchroma Turn. 

C, muUiguUata Turn* 

( 7 . atutroUis Sauss. 

12 . . 

C. gtiui Turn, 
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Petiole «ubquadr»teor longer than broad; mark* 


togs yellow or ferruginous, not orange-red... JS. 

IS.Petiole about one-half as long again as broad..., B. pratdura Turn. 
Petiole subquadrate, either a little longer than 

broad or a little broader than long. ... 14. 

14. Kudosed area of the median segment obliquely 

striated almost to the apex. C. labfculata Turn, 

Enclosed area striated only in tbe angles* if at 

all. * . 15. 

15. Clypeus strongly porrect at the apex . 0. oenusta 8m. 

Clypeus scarcely or not at all porrect at the 

apex... 16. 

16. Fourth and fifth dorsal abdominal segments 

more sparsely punctured than the b&sal ones C. wra 8m. 

Fourth and fifth dorsal segments as closely 

punctured as the rest. , 17. 

17. Third dorsal segment black. G. antipode* Bin. 

Third dorsal segment yellow and ferrugiuous.... C. mintucula Turn. 


CeRCKRIS AURANT1ACA Sm. 

Cerceris aivrantiaca Sm., Ann. Mag. Nat. Hist.(4), xii., p.414, 
1873,9. 

J.Aurantiaca, fronte circa ocellos, mesonofco, mesopleuris, sterno, 
segmento abdominali dorsali quarto, aegmentisque ventralibua 
quarto quintoque nigris; alia subhyalinis margin© cos tali infu- 
matis; clypeo lamina libera, porreeta, arcuate, la tit udine multo 
longiore. Long. 12 mm. 

<J.Femin» simiiis; vertice, segmento mediano, aegmentoque 
quinto dorsali etiam nigris; clypeo convexo, latitudine Icmgiorei 

9.01ypeus with the lamina free from the base, arched, twice as 
long as the breadth at the apex, truncate at the apex, the sides 
almost parallel, sparsely but deeply punctured, the apical margin 
of the clypeus below the lamina very" shallowly emargihate. 
Antenn* inserted at least twice as far from the anterior ocellus 
as from the base of the clypeus, the second joint of the flagellum 
distinctly longer than the third. Pronotum not rounded at tHe 
angles, mesopleum without spines. First abdominal segment 
nearly twice as broad as long; pygidial area about twice as long 
as broad, the sides nearly parallel, truncate at the apex, the 
surface very finely granulate; ventral segments 3*6 with an 
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impressed median line. Closely and rather coarsely punctured; 
scutellum, postscutellum and ventral segments 2-4 almost smooth; 
enclosed area at the base of the median segment smooth, with 
short strise at the base and divided by the usual longitudinal 
groove. 

(J.Clypeus convex, longer than broad, without a free lamina, 
truncate at the apex. Antenna inserted only about one-half as 
far again from the anterior ocellus as from the base of the 
clypeus; pygidial area narrowed towards the apex. 

Hab. - Adelaide, S.A. 


Cercerts fluviaub Sm. 

Cerceria JluvicUi* Sm., Ann. Mag. Nat. Hist.(4), xii, p.412,1673,9. 

$.Aurantiaca, macula circum ocellos ad oculos attingente, meso- 
noto, pleuris, sterno, segmento mediano dimidio apioali, seg- 
men toque abdominal! quarto nigris; alis flavo-hyalinis, apice 
obsouris; clypeo ante apicem subtuberculato; mesopleuris minute 
tuberculatis; segmento mediano area basali delicatissime trans¬ 
verse striata. Long 12 mm. 

J.Clypeus convex and subtuberculate below the middle, then 
triangularly and subconcavely depressed to the apex, much 
broader than long. Antenna inserted very low down, more than 
twice as far from the anterior ocellus as from the base of the 
clypeus, second joint of the flagellum very little longer than the 
third. Meeopleur® with a very small tubercle; pronotum rounded 
at the angles; first abdominal segment twice as broad as long; 
fifth ventral segment widely and shallowly emarginate at the apex, 
the ventral segments without a depressed median line; pygidial 
area broadest at the base, about one-half as broad again at the base 
as at the apex, twice as long as the greatest breadth. Closely 
and not very deeply punctured; pronotum, mesonotum, scutellum 
and postscutellum shining and almost smooth; enclosed area at 
the base of the median segment finely transversely striated; 
ventral segments of the abdomen very finely punctured, the three 
basal segments almost smooth* 

l 
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Crrckris VARIPRS Sm. 

Cerceria variprn Sm,, Ann. Mftg. Nat. Hist.(4), xii., p.413, 1873,9. 

9 .Nigra; clypeo, margine interiore oculornm latissime, tegulis 
macula, tarsisque intermediis flavis; segmentis dorsalibus secundo 
quintoque fascia latissima, femoribus apice, tibiis, tarsisque anticis 
et posticis aurantiacis; clypeo lamina apice libera, porrecta, apice 
leviter incisa; mesopleuria* spina curvata arcnatis; segmento 
mediano area basali Iongitudinaliter striata; segmentis vcntralibus 
2-5 linea longitudinali mediana impressa; area pygidiali triangu¬ 
lar!, elongata; alis hyalinis, costa obscura. Long. 16 mm. 

9 .Mandibles with two very blunt teeth at about one-third from 
the apex; eiypeus broader than long, the lamina free at the apex 
and porrect, shallowly incisod in the middle. 'Antennas inserted 
twice as far from the base of the clypeus as from the anterior 
ocellus, second joint of flagellum half as long again as the third. 
Mesopleura armed with a curved spine; first abdominal segmcut 
nearly twice as broad as long; ventral segments 2-5 with an im¬ 
pressed longitudinal line in the middle; pygidial area elongate- 
triangular, more than twice as long as the breadth at the base, 
the surface granulate. Vertex closely and shallowly punctured, 
mesopleurno more coarsely punctured, enclosed area at the base of 
the median segment closely longitudinally striated; the rest of the 
insect more or less shining, minutely punctured. 

Hob.— Adelaide, 8 .A. 

I have seen only the type of this fine species, which may easily 
be distinguished by the spine on the mesopleur*, and the con¬ 
spicuous colouring. 

Cbrcerib froggatti, sp.n. 

9 .Nigra; clypeo macula basali, scapo apice, margine interiore 
oculornm latissime, macula parva pone oculos, teguiis macula, 
segmento dorsal! secundo macula laterali, fcertio lateribus, quarto 
linea basali excepta, quinto sex toque fulvo-ferrugineis; segmentis 
vcntralibus 3-6 basi latissime oohraceis; alis subhyalinis, margine 
cos tali fuscis; clypeo apicedepresso, in medio porreoto Ot late 
emarginato, angulis dentieulatier mesopleuris bituberoulatis, s^- 
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mento mediano area basali nitida; femorjbus apice, tibiis tarsisque 
fusco-ochraceis. Long. 22 mm. 

9 .Clypeus strongly depressed from the middle to the apex, 
apical margin truncate, the raised basal portion slightly porrect 
and broadly emarginate, with a well defined tooth on each side 
at the angles of the emargination. Antennae inserted more than 
one* half as far again from the anterior ocellus as from the base of 
the clypeus, second joint of flagellum one-half as long again as 
the third. Head very large, emarginate on the posterior margin, 
the cheeks a little broader than the eyes. Pronotum not rounded 
at the angles, without a depression in the middle; meaopleur® 
with two small tubercles; first abdominal segment nearly twice as 
broad as long; pygidial area nearly twice as broad at the base as 
at the apex, gradually narrowed, and broadly rounded at the 
apex, twice as long as the greatest breadth, the surface granulate; 
posterior trochanters with a spine beneath. Head, thorax and 
median segment closely but not very deeply punctured; the 
enclosed area at the base of the median segment smooth and 
shining, with the usual dividing groove; abdomen opaque and 
sparsely and finely punctured on the dorsal surface, smooth on 
the ventral surface. 

Hah .—Rockhampton, Q.(H. Brown; received from Mr.Froggatt). 

Type in British Museum. 

Nearly allied to C. perkinH Turn., but in that species the 
thorax and‘ median segment are much more sparsely and finely 
punctured, the abdomen more coarsely punctured, and the 
pygidial area not narrowed to the apex; the posterior trochanters 
without a spine and the tubercles on the mesopleurse less distinct. 
The sise and colour are also different; but the form of the clypeus 
is very similar. This is the largest known Australian species of 
the genus* 

OB«cx«is PBRxmsi Turn. 

, * 

Ceraerii perkinei Turn., Trans. Ent. Soc. London, 1910, p.423,$, 

|)U, flg.12. .. 

$ Nigm; macula utrinque ad cljyei basin, «t soapo subtua 
Mgmantis abdominalibua 44, aegmantoque dorsali seoundo 
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macula basali parva utrinque fusco-testaceis; alis hyalinis, margins 
costali infuscato; clypeo dimidio apicali oblique et subconcave 
depresso, apice truncate; dimidio l>asali subporrecto, eraar- 
ginato, angulis acutis; mesopleuris subtuberculatis; segmento 
mediano area basali nitida; petiolo longitudine fere duplo longiore; 
area pygidiali latitudine duplo longiore, lateribus subparallelis; 
pronoto subem&rginato, angulis spina minuta armatis; thorace 
segmentoque mediano sparse et tenuiter punctatis; oapite dense, 
abdomine sparsius sed crasse punctatis Long. 12 mm 

Hob. —Cairns, Q. 

The eyes are divergent towards the clypeus; the small spine at 
the angles of the slightly emarginate pronotum is remarkable. 
The mandibles are armed with a very large triangular tooth on 
the middle of the inner margin. 

Cbeoeris victrix Turn. 

CereerU victrix Turn., Trans. Ent. Hoc. London, 1910, p.422, 
P1.L, 

$. Aurantiaca; vertice, mesonoto, pleuris, stemo, segmento 
mediano apice, segmentisque abdominalibus tertio quartoque 
nigris; alis flavO-byalinis, apice infuscatis; clypeo in medio bituber- 
culato, dimidio apioali eubooncave depresso, margine apicali 
obtuse quadridentato; mesopleuris vix bituberculatis; segmento 
mediano area basali nitida; petiolo latitudine fere duplo latiore; 
ubique omasa punctata; oculis valde divergentibus 

£.Feminsd similis; clypeo latitudine longiore, subconvexo, 
apice late rotundato dentibus tribus minutis armato; mesopleuris 
baud tuberculatis; segmento mediano area basali transverse 
striato; petiolo longitudine sesqui latiore; scutello nigro, vertioe 
aurantiaco; flagello artioulo apicali penultimo haud longiore. 

•Long, 9 ,16 mm*; $> 14 mm. 

Hob* —Cairns, Q. 

I have not thought it necessary to give a detailed description 
4 this species, the original (Wripttan bdugsufficiont. 
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CbRCRRIS 0PP08ITA>Sm. 

C^rceri® Sm., Ann. Mag. Nat. Hi&t.(4),xii., p.413, 1873,9- 

$.Nigra; mandibulis basi, clypeo, margine interiore oouiorum 
latissime, carina frontali, macula parva pone oculos, pronoto llnea 
utrinque, tegulie, postseutello macula utrinque, segmentisque 
dorsalibus secundo, quarto quiutoque fascia angusta apicali flavis; 
. femoribus apice, tibiis, tarsia flagelloque subtus ferrugineis; alia 
subhyalinis; clypeo lamina a medio libera, porrecta, apice trun- 
cata; meaopleuris haud dentatia; segmento mediano area basali 
longitudinaliter striata. 

(J-Feminae similia, clypeo apice late rotundato obtuse bidentato. 

Long- 9 ,10 mm.; <J, 7 mm. 

J.Clypeus with the lamina free from the middle, narrowed to 
the apex and truncate; antenme inserted about one-half aa far 
again from the anterior ocellus as from the base of the clypeus, 
second joint of flagellum scarcely longer than the third. Pro- 
notum rounded at the anterior angles; mesopleuwe without 
^tubercles; first abdominal segment more than twice as broad as 
long; pygidial area narrow, twice as broad at the base as at the 
apex, gradually narrowed, nearly three times as long as the 
greatest breadth. Closely and rather coarsely punctured; the 
enclosed area at the base of the median segment longitudinally 
Striated. Petiole of the second cubital cell very short. 

J.ClypeuS convex, broader than long, broadly rounded at the 
apex, with two small blunt teeth; pygidial area as broad at the 
base as long, ^arrowed towards the apex. 

Hob. —Victoria: Melbourn©(Frewh). 

The mule is from Melbourne; the female apparently from 
Bakewell's Collection. 

Crbcbbu gxlkbi Turn. 

Cerderu gUm Turn., Proc, Zool. Soc, 1910, p.846,PL xxxii, 
% 13 . 

9.2?Jgra; mandibulis, clypeo, fronts, scapo, macula paraa pone 
cKniloe, pronoto, tegalis, scmtdlo, postseutello, peditus, segmentis, 
abdominalibus primo secundoque, segmentoque dorsati quinto 
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rufo-aurantiaois; clypeo anguiariter emargiuato, subporrecto; 
mesopleuris baud tuberculatis; segmento mediano area basali 
deUcatissime punctata in angulis striata; potiolo longitudine fere 
duplo latiore; alis hyalin is, cellula radiali infuscata. 

jJ.Feminee similis; clypeo latitudine longiore, apice late rotun- 
dato, dentibus tribus rninutis annate. 

Long. 1 1 mm. * 

9 ^.Closely and coarsely punctured, more sparsely on the abdo¬ 
men of the female; pygidial area of the female subovate, elongate, 
truncate at the extremities, as broad at the apex as at the base. 

Hab. —Claremont, W.A. 

Cekckrib euchroma Turn. 

Cerceris euchroma Turn., Trans Ent. Soc. London, 1910, p.424,9> 
PLl., flg.ll. 

9 *Flavo-aurantittca; mandibulis apioe, vertice macula flat, a 
utrinque, mesonoto, sterno, segmento mediano fascia curvata 
aurantiaca utrinque, segments dorsalibus primo, secundo dirnidio 
apicali, quartoque, segmentoque ventrali quarto nigris; alis 
hyalinis, apice'et cellula radiali infuscatis, stigmate testaceo; 
clypeo inciso, subporrecto, angulis obtuse productis; mesopleuris 
tumidis, baud tuberculatis; petiolo longitudine roulto latiore; 
baud crasse punctata; segmento mediano area basali nitida; abdo* 
mine nitido, impunctato; plouris striatis, Long. 11 mm. 

Hab. —Cairns, Q. 

The eyes are strongly divergent towards the clypeua. 

Crrcebis ifULTiauTTATA Turn. 

Cereeris mxdtiguttata Turn., Proc, Zool, Soc. 1908, p.471,9$. 

9 .Nigra; mandibulis basi, fronte, scapo apice, margine exte- 
riore oculorum, vertice linea obliqua utrinque, protioto scutelloque 
utrinque, poetscuteho, mesopleuris macula, segmento mediano 
macula magna apicali Utrinque, area cordata macula utrinque, 
petiolo, segmento dorsali secundo dirnidio apicali, ventralis toto, 
quarto, quinto, sextoquo ftavo-oehraeeia, pedibus fuseo-testaObig, 
flavo-v&riegafcis; clypeo ante apkem late porrectO, vk emargiuato, 
apice quadridentato; mesopleuris* baud tuberculatis; segmento . * 
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mediano areai basali nitida; petiolo longitudine multo latiore; 
area pygidiali latitudine duplo latiore, apice rotundato; alis sub- 
hyalinis, margine costali infuseato; dense haud crass© punctata, 

jJ.Femin® similis; clypeo subconvexo, latitudine haud latiore, 
apice truneato; petiolo latitudine sesqui longiore. 

Long, g, 14 mm.; 9 mm. 

Hob .—Maekay to Cairns, Q. 

Crkcrkis australis Sauss. 

Cerceri* ausVral/is Sauss., M£rn. Soc. Physiq, Genfeve, xiv., p.6, 
1855; Cereeris nigrocincta Sm., Cat. Hym. B.M., iv., p.450, 
1856. 

g.Nigra; mandibulis, apice excepto, clypeo, margine interior© 
oculorum latissime, carina frontali, macula pone oculos, pronoto 
Utrinque, scutello macula utrinque, postscutello flavis; antennis 
subtus, pedibus, segmento abdominali secundo, segmentisque dor- 
salibus 4-6 fulvo-testaceia; segmento mediano interdum .macula 
flava utrinque; alis hyalinis, cellula radiali obscurata, clypeo 
apice subporrecto, margine apieali truneato in medio dentibus 
binis minutis armato; mesopleuris haud tuberculatis; segmento 
mediano area basalt delicatissime punctata, in angulis striata; 
area pygidiali dongato-ovata; petiolo subquadrato, apice con- 
stricto. , t 

(J.FeminsB similis; clypeo latitudine longiore; petiolo latitudine 
sesqui longiore. 

Long.* g, 13 mm.; $ % 9 mm. 

g* Vertex, thorax and median segment closely and rather 
strongly punctured, abdomen very finely and sparsely punctured. 
Antenna* inserted less than one-half as far again from the anterior 
ocellus as from the base of the clypeus, second joint of flagellum 
distinctly longer than the third. 

Abdomen as strongly and closely punctured as the head and 
thorax. H , 

Bab.^Sevr South Wales, Victoria, Queensland as far north as 
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Cerceris inexpectata Turn. 

Cerceris inexpectata Turn*, Proc, Zool, Soc, 1908, p.469, PLxxvi., 
%5,$, 

5 . Nigra; mandibulis, clypeo, fronte, postacutello, segmento 
mediano macula raagna utrinque, potiolo utrinque, segmentisque 
abdominalibuK secundo quintoque macula basali nigra, flavis; 
an tennis, vertice, margine extoriore oculorum, mesonoto postiee, 
pronoto utrinque, scutello pedibusque sordide ferrugineis; clypeo 
apioe late truncate, subconvexo; segmento mediano area basali 
subnitida, impunotata; mesopleuris tumidis, subtuberculatis; 
petiole longitudine paullo latiore; alis subhyalinis, apioe infuscatis. 

(J.Clypeo latitudine multo longiore, apioe subemarginato; seg¬ 
mento mediano area basali in angulis striata; petiolo latitudine 
sesqui longiore, mesopleuris haud subtuberculatis; vertice nigro, 
linea obliqua utrinque flava, genis, scutello, segmentisque abdo- 
minalibus 4 6 fascia apicali fiava, mesonoto nigro, segmento 
secundo abdominali dimidio apicali tertioque fere toto sordide 
ferrugineis. 

{.Deeply but not very closely punctured, more closely on the 
third and fourth dorsal segments and on the mesopleune than 
elsewhere; pygidial area gradually narrowed from the base, mow 
than twice as broad at the base as at the apex, about twice as 
long as the greatest breadth, the surface granulate. Mandibles 
with a broad triangular tooth on the middle of the inner margin. 

Hob, —Mackay, <i. 


Cerceris vknusta Sm. 

Cerceris venwta Sm., Ann, Mag, Nat, Hist.(4), xii, p.413, 1873, 9 . 

{.Nigra; mandibulis, clypeo, fronte, scapo subtus, margine 
exterior© oculorum, vertice linea obliqua utrinque, pronoto, 
tegulis, scutello, postscutello, segmento mediano utrinque, seg- 
mentis abdominali bus prime, secundo, quarto, quintoque, fiayia; 
segmento primo basi nigro; secundo in medio rafo-testaoeo, 
pedibus testaceis, flavo-variegatis, flagello subtus tee taceo; iUs 
hyaUnis, cellula radiali inf oacata; clypeo apioe pOrwoto, ex mat* 
ginato, angulis obtuse dentatis;' mesopleuris hand tubereolati*; 
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ssgmento mediano area basali opaca, ip angulis striata; petiolo 
subquadrato, apice constricto; area pygidiali elougatoovata, 
apice truncate, 

(J.Feminse similis; clypeo convexo, apice truncato, dentibus 
tribus minutis arrnato; petiolo latitudine longiore. 

Long. 2, 11 ram.; 10 mm. 

J.Antennse inserted about one-half as far again from the 
anterior ocellus as from the base of the clypeus; second joint of 
flagellum a little longer than the third. Olypeus -with two minute 
tubercles close to the middle of the apical emargination. The 
whole insect closely but not very coarsely punctured. 

Mack ay to Cairns, Q. 

This species is very variable in colour. Specimens from Cairns 
have the yellow markings much reduced and of a duller colour; 
the minute tubercles on the erftargi nation of the elypeus are also 
distinctly further apart. It is one of the commonest species in 
North Queensland, 

Crrorris SjBva Sm. 

Cerceris nawa Sm., Ann. Mag. Nat. fest.(4), xii., p.4I4, 1873,2, 

2 -Nigra; mandibulis, apice except*), clypeo, margins interior© 
oculorum latissime, carina frontali, teguiis, segmento secundo 
dorsalimacula basali utrinque, quarto dimidio apioali, quintoque 
fascia angusta apicali flavis; flagello suktus, segmento dorsali 
secundo latferibus, femoribus apice, tibiis tarsisque fusco-testaceis; 
alia hyaJinia, ceilula radiaii obscurata, clypeo apice subporrecto, 
margin© apiqali late subemargiimto; mesopleuris haud tuberculatis; 
segmento mediano area basali delicatissime punctata in angulis et 
in sulco mediano striata; petiolo subquadrato; area pygidiali 
ovata. 

(J.Feaninw similis; clypeo latitudine longiore, apice dentibus 
tribus minutis annato; petiolo latitudine longiore; pronoto 
utrinque flavo^maoulaiJb, segmento dorsali secundo fascia basali 
flavik 

SQt8 mm. 

$£}jbMely *nd ooawely panotured, fourth and fifth abdominal 
eegmenta mom sparsely and finely punctured than the basal ones. 
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Antennas inserted about one-half m far again from the anterior 
ocellus as from the base of the clypeus, third joint of flagellum at 
long as the second. 

Hob .—Lower Plenty, Victoria. 

Cerckris labeculata Turn. 

Cerceris labeadata Turn., Proc. Zool. Hoc. 1908, 

J.Nigra; mandibulis baai, clypeo macula nigra basali, margine 
interior© oculorum latiseime, carina frontali, scapoque flavis; pro- 
noto, scutello utrinque, post scu tell o, negmentisque abdommalibus 
prime, secundo, quartoque fascia angusta apicali flavo-ochraceia; 
acutello, petiole, segmento dorsali secundo partira, quinto dimidio 
apicali, sex toque sordida ferrugineis; pedibus teetaoeis; alie sub* 
hyalinis, margine costali infuscata, clypeo apice porrecto, inciao, 
angulis subtuberculatis; mesopleuris baud tuberculatis; segmento. 
mediano area basali oblique striata; petiolo longitudine multo 
latiore; area pygidiali angusta, elongato-ovata; ubique dense nec 
craa&e punctata. 

^.Femin# similis; clypeo convexo, apice late rotundato, baud 
porrecto; petiolo latitudine longiore, apice constricto. 

Long. $, 9 mm.; <£, 8 mm. 

Bab. —Macfc&y, Q.; Cairns, Q. 

The clypeus is nearly at long at broad, and slightly narrowed 
at the apex, much narrower than in C. minuseula. 

Cbhckrib antipodes 8m. 

Cerceris antipodes Sm., Cat. Hym. B.M, iv., p.46l, 1856,$. 

9 .Nigra; mandibulis, clypeo, front©, macula parva pone ooulos, 
segmento dorsali quarto dimidio apicali; quintoque macula basali 
excepto flavis; tegulis, pedibus, petiolo margine apicali, segmento 
abdominal! secundo, quintoque macula basali testaceU; clypeo 
emarginato, angulis acutis; segmento mediano area basaii |mxkc- 
tata, in angulis striata; mesopleuris baud tuberculatis; petiolo 
longitudine paullo latiore; area pygidiali angusta, elonigato-ovata; 
alia sordide hyalinis, nemflis testacek, cettula mdiali farfoacata. 
Long. 10mm» * 
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9 .Clypeus somewhat narrowed towards the apex, shallowly 
emarginate, the angles slightly prominent. Antennae inserted 
nearly one-half as far again from the anterior ocellus as from the 
base of the clypeus, third joint of flagellum as long as the second. 
Very closely and rather coarsely punctured; the basal enclosed 
area of the median segment very finely punctured, with a few 
indistinct striae, the angles more coarsely striated. 

//«&. —8*E. Australia; Woodford, N.8.W. 

Ckkcerib minuscula Turn, 

4Jerceri$ minuscula Turn., Proe. Zo oh 8 oc. 1910, p.347, £ 9 . 

9 ,Nigra; mandibulis basi, clypeo, margine interiore oculorum 
latissime, scapo subtus, pronoto utrinque, postscutello, segmen- 
tisque dorsalibus secundo quintoque apice iaterihusque flavis; 
pedibus testaceis, fiavo-variegatis; flagello, tegulisque testaceis; 
petiolo, segmentis dorsalibus secundo tertioque baai pygidioque 
fusco-ferrugincis; alis hyalinis, apice infuscatis; clypeo apice 
liberty angulariter emarginato; mesepleuris haud fcuberculatis; 
segmento medi&no area basali delicatissime punctata, striis ob- 
scuris transversis; petiolo latitudine lequilongo; area pygidiali 
elongato-ov&ta; dense et crasse punctata. 

Fominas similis; clypeo apice late rotundato, tridentato. 

Long. 9 , ft -8 mm.; 6-7 mm. 

Hah. —The whole of North-Eastern and Central Australia. 

A common specie* and very variable in colour. 

Cerckhis prjbdura Turn. 

<Wc*rw prmdura Turn., Proo. Zool. 80 c. 1908, p.472,9. 

$.Nigr&; maadibulk, clypeo, front©, scapo, pronoto utrinque, 
tagulia, scutello, postscutello, pedibus, segmento dorsali secundo 
bail, tertio macula basali nigra, quinto, segmentisque ventralibua 
14 flavis; flagello pygidioque rufo-testaoeis; clypeo convene, late 
; 1 ; mesopleuris haud tuberculatie; segmento median© 

\'*t©a':t*wtali punetata; petiolo latitudine longiore; area pygidiali 
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angusta, elongatoovata; alls hyalinis, apice leviter infuscatis; 
ubique dense punctata. Long. 7 mm. 

Hab.— Mackay, Q. 

In this species, there is some trace of a raised area at the base 
of the second ventral segment, which is, however, so ill-defined 
and low, that 1 have not thought it advisable to use it in my key* 
The petiole is about one-half as long again as broad, in contrast 
to that of C. minusculay which is auhquadrate. 
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CONTRIBUTIONS TO OUR KNOWLEDGE OF SOIL- 
FERTILITY. 

iv.The Agricere and Baoteriotoxin* of Soil. 

By R. Grkig-Smith, D.Sc., Macleay Bacteriologist to thk 

Society. 

In the first paper of this series, I showed that, in opposition 
to Russell and Hutchinson, there were in soils certain toxinB 
which restrained the growth of the soil-bacteria. These were 
partly or entirely destroyed by heat, by sunlight, and by 
storage, especially in aqueous solution. Furthermore, I 
showed that soil contained a fatty or waxy substance, agri- 
cere, which was dissolved and carried to the surface of the 
soil by certain fat-solvents. These solvents are also disinfec¬ 
tants, and this property of destroying vegetating bacteria is 
probably responsible for obscuring their other property of dis¬ 
solving fatty bodies. 

The research originated in the disbelief of one of the steps 
which led Russell and Hutchinson to think of protozoa. It 
was against all bacteriological experience that bacterial toxins 
should be absent from soil; and it was only by assuming or 
claiming that no toxins were in soil, that these investigators 
im re led to believe that phagocytic protozoa were responsible 
for the limitation of the bacterial content of soils. 

That the sbilprbtozoa should play a part in checking the 
multiplication of bacteria in the soil is very feasible, and 
Ihany of the experiments recorded by Russell and Hutchinson 
point to their activity. But it does not follow that the pro¬ 
tozoa are alone responsible for the limitation in the numbers 
of bacteria in soil, as Hall* would lead us to believe. Indeed, 
Russell end Hutchinson are careful to say that they do not 
Wiisb bo imply thmi tlxe removal of the large organisms is the 
only oause of tbe improvement in soils effected by partial 

• Hall* Ohem. 8oe. Am>. Rep. 1909, 187. 

P 
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sterilisation. The possibility of other factors was mentioned, 
and an instance given in a nitrogenous substance very soluble 
in toluene, the distribution of which would be affected by the 
toluening. This toluene-soluble substance is so suggestive of 
agricere, that it is probable that further investigation would 
show that the claim to its being nitrogenous, has been founded 
upon insufficient data. 

Agricere is presumably derived from the substances ‘"soluble 
in ether’' of plant-roots, stubble, and similar organic matter, 
which have slowly decayed, and have become incorporated 
with the soil. The rate of decay of the cellulose and other 
carbohydrates of the vegetable matter will naturally be more 
rapid than that of the fatty substance, so that, ultimately, 
the latter will become concentrated upon the remains of the 
former, and, by saturating the residual fermentable organic 
matter, the agricere will act as a preservative. T have referred 
to this condition as a “waterproofing. ’' By the removal of 
agricere, the soluble portions of the organic matter will more 
readily diffuse out, and the soil-bacteria will more readily get 
into contact with the fermentable fragments of organic mat¬ 
ter. From its presumed origin, the agricere should be asso¬ 
ciated with the organic matter, and should, to a certain 
extent, be proportional to it* Tim amount in soils is small, 
but the quantity of organic matter is, as a rule, also small. 
The effect of treatment with antiseptics is much as if the crop 
had received a nitrogenous manuring, which indicates an 
accelerated decomposition of the organic matter, such as would 
occur if the agricere were segregated* 

I believe that to be the behaviour of the agricere in the 
soil. With regard to its presence, there can be no doubt, for 
Schreiner and Shorey* have, simultaneously with me, shown 
the presence of the glycerides of fatty acids and of paraffin* 
hydrocarbons in anils. These are the agricere-coraponent* 
which I have referred to as saponifiable and non-saponifiable* 

♦ Sohreiner and Shorey, Journal Atforicaii Qbemfoal Society, Jau, 1(B), ; 
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These authors agree with me in considering that the agrieere 
is derived from the remains of the organic matter of plants. 

With the removal or segregation of the agrieere, the soluble 
matter will more readily diffuse out from the soil-particles, 
and as this may be divided into toxic and nutritive sub¬ 
stances, the benefit derived from the removal will depend, in 
the first place, upon the relative preponderance of the one 
or the other of these. In experiments with eoil-extractH, the 
toxin* generally predominates while, in soils, the nutrients 
preponderate. 

It is difficult to explain the difference between the behaviour 
of the moist soil and of the extract. A plausible explanation 
may be found in the relative quantities of water used in the 
two methods, and in the faint acidityt of the soil. In the 
soil-tests, the water varied from one-tenth to one-quarter of 
the weight of the soil, just enough to make it damp; while, in 
the extracts, an equal weight of water was employed. With 
the smaller proportion of water, t]*© acidity of the soil would 
not be so much weakened, and, taken in conjunction with the 
longer exposure, more of the presumably less soluble nutri¬ 
ents wpuld be dissolved, This reasoning, however, does not 
appear to hold. 

Twenty gr, portions of garden-soil were placed in deep 
Petri dishes, and to each, 2 cc. of a suspension of Bur, froth- 

*1 have used the words 41 toxin” and “toxins” indiscriminately. 
Doubtless there at 4 ) si many varieties of toxin as there are groups of bac¬ 
teria in the sell. It k known that the toxins of one group may not be 
toxic to another group, bat, so far as these experiments go, Bar. prodigiotu* 
behaves to the soil-toxins and nutrients like the ordinary soil-bacteria, and, 
since its growth is rapid and the colonies easily detected, it acts after the 
manner of an indicator. 

t From, tbs literature upon tho subject, one is led to believ? that alt 
normal soils *t? faintly alkaline; Mr. &, B. Symimmds, of the Department 
of Agriculture, drew my attention to the fact that the majority of soil# 
; are acid to litmus, and this holds for the toils I have tested in New South 
Wales. The method pf testing ooiistst* in stirring the eoil with s small 
quantity of water, thua formtog a paste; and, after from 5 to 10 minutes, 
^ y titi lii g-a piece of litmus paper upon the mess, 
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pio$u* were added, together with varying amounts of water* 
In 20 hours the following increases were obtained. 

Kxperimknt i. 

20 gr, of soil with 2 c.c. of suspension snd addition of 10 bacteria became 


No water. - 10 % added 

3 c.c. of water. .. rr 25% added 

8 c.c. of water_ - 50 % added 

18 o.c. of water. at 100 % added 


The soil-bacteria were not influenced by the water, as approxi¬ 
mately the same number of white colonies developed in all tests 
in 20 hours. 

An attempt to solve the matter was made in another way. 
An extract of soil was prepared by using 200 c.c. for 500 gr. 
The extract, however, was toxic; 1,000 bacteria became re¬ 
duced overnight to 35, while, in a water-control, they 
increased to 4,050. 

Dilution pf the soil-extract alters the relation between the 
toxins and the nutrients, and, in place of having a toxic 
action, the diluted solution becomes more or less nutritious. 
This is seen in Experiments iv., and xxiii, 

In considering the action of the volatile disinfectant*, it is 
necessary to know if they have any action upon the soit-bae- 
teriotoxins, either destroying or dissolving, and subsequently 
translating them to other parts of the soil, as in the case of agricera 
The Action of Fat solvent* upon the Soil Bacferiotoxin .— 
In order to determine if the bacteriotoxin wore soluble in fat- 
solvents, ten experiments were made with chloroform and with 
ether. The general outcome was that neither of these disin¬ 
fectants had any solvent action. When the chlorofoxm^extract 
of soil was evaporated in a current of air, and the waxy resi¬ 
due taken up with warm water, a slight toxic action was 
noted; but if the residue was treated with warm saline, the 
solution was found to be slightly more nutritive than a |aline v 
control. Traces of chloroform have no pronounced hactetit 
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cidal Action, as will be seen on p.686. Ether behaved like 
Chloroform in dissolving no toxin, and since these two disin- 
foctants have no solvent action, we are probably justified in 
concluding that other fat-solvents are similarly inactive. 

The solvents, furthermore, have apparently no antitoxic or 
destructive action upon the toxin, if we judge by the behaviour 
of the soil‘extracts after treatment of the soil with chloroform 
and with ether. Two soils were tested, and the results are 
shown in the following tables: — 

EXPXKIHKNT ii, 

Garden-soil 200 gr. ; 200 o.c. : 1 hr. 1,000 bacteria became 


Aqueous extract after treatment with ohloroform { 0 

The same extract heated. 3,860 

Haline extract of the soil-residue from above. 23 

Theeame heated....,. 6,300,000 

Experiment iii. 

Hawkeebury soil No.4. 100 gr. ; 200 c.c. ; 1 hr. 

1,000 bacteria became 

Aqueous extract after treatment with chloroform 

Aqueous extract after treatment with ether. 

Aqueous extract without previous treatment. 

Aqueous control (no soil)... .. ..... 

0 

0 

200 

7,600 



Experiment iv. 


1,000 bacteria became 


Aqueous extract 
of soil. 

Soil Noi. 

Bac> prodigiostt*. 

Boil-bacteria. 

Ratios* 160gr. 1 200 o.o. ; 1 hr. 

200gr. :200o.c.dhr 

dilutwl i/e. 

diluted 1/4. 

undiluted. 

unboiled 

boiled 

unboiled 

boiled 

unboiled j 

bulled 

After treatment 
; with chloroform 
After treat etit 
with ether... ... 
XTutreated........... ; 

0 

o : i 

iu 

048.000 

174,000 

#0,000 




.20,270 

i*$© 

A queon, control... 

#.100 

6,600 

hW 
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From these experiments, it is evident that the soil-bacterio- 
toxin is not destroyed, and is probably unaffected by chloro-* 
form or ether. As it is not dissolved by these solvents, it 
follows that the numerical increase, which follows the treat¬ 
ment of the soil with these disinfectants, is not caused by any 
alteration in the baeteriotoxin already present in the soil. 

The Effect of Reaction of the Medium upon the Toxic Action 
of Soil-Extracts .—Two sets of experiments, with gradually 
increasing amounts of lactic acid and of sodium carbonate, 
showed that a neutral or faintly acid solution favoured the 
growth of Bar. prodigiosus in filtered soil-extracts, but that 
the reaction had no influence upon the toxin, was shown by 
the control-experiments in which no toxin was contained, 
behaving in a precisely similar manner. 

The Soil-Baeteriotoxin is not Volatile .—Beyond the fact 1 
that the soil-baeteriotoxin is toxic to bacteria, is thermola- 
bile, is destroyed by sunlight, and is insoluble in chloroform 
and ether, we know little about it. It appears to be non¬ 
volatile, for .when air-dried soil was heated at 76*0. in a 
slow current of air under diminished pressure, the few drops 
of condensed water that were collected possessed no toxic 
properties. 

Action of Rain .—In the soil, the bacterial growth is 
weakened by the toxin and strengthened by the soil-nutri¬ 
ents, and the fertility, so far as these factors are concerned, 
will depend upon the equilibrium established between the 
two. One of the effects of rain is to dissolve the toxin, and 
carry it into the subsoil, where it may decay after the manner 
of the toxin in filtered extracts. The Hawkesbury soil, No. 
4, was undoubtedly less toxic after heavy rains in January, 
1911, than it was in October, 1910, and the earlier part of 
the same yean 

This observation led to an experiment being tried to test 
the distribution of the toxin, after moistening the soil with 
water, similar to what would occur with a heavy shower^ of 
rain. A kilogram of soil was placed in a wide glass }ar (fche 
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bottom of a moist chamber), and, in'this, the soil showed a 
depth of two inches The soil was then thoroughly wetted by 
sprinkling from above with distilled water, and allowed to dry in 
the air. The top half was separated from the lower, and both por¬ 
tions were exposed to the air for a day. Suspensions of line, 
pradigiom$ were added to the soil and to its extract, as in 
previous experiments. 


Kxpkbimknt v. 


! 

1,000 bacteria became 


Hawkesbury No. 4. 




i 

Garden-soil. 


Soil. 

Extract. 


Tap soil.. 

8 f «00 

620 

2,900 

Bottom soil. 

3,000 

123 

2,000 


The greater toxic power of the bottom soil appears to show 
that the toxin is carried down by the water percolating from 
above. 


Treatment of ike Soil mth Non-Vototile Disinfectants*— 
If the action of the volatile disinfectants is solely to kill phago¬ 
cytic protozoa, the non-volatile disinfectants should behave 
in a precisely similar manner, while the fatty bodies in the 
soil should Ac unaffected. To test if this reasoning was good, 
portions of a soil were treated with solutions of 5 % phenol, 
O'l % mercuric chloride, 1 % potassium bichromate, and 1 % 
copper sulphate, for a day. They were then washed and 
dried* A portion of each was treated with chloroform, and com¬ 
pared with the untreated portion. Unfortunately all the 
portions were toxic, and the whole of the added bacteria were 
killed off* Evidently the non-volatile disinfectant adheres 
to'- ih# ■ and resists removal by a 

ipeder*4e quantity ef water. Upon again moistening the 

ia dissolved, and checks bac* 
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terial growth. Potassium permanganate was not toxic, but 
the soil-particles had apparently become covered with the 
reduced salt, as it became very absorbent; there was no dif¬ 
ference between the treated and the untreated portions. 

The Action of Chloroform- Water upon the Growth of 
Bacteria in Soil .—As a rule, substances that are toxic in com¬ 
paratively large doses, are generally stimulative in compara¬ 
tively small quantities, and it is just possible that traces of 
the volatile disinfectant adhere to the soil-particles, and 
stimulate the growth of bacteria. It had been shown, in a 
preliminary experiment, that small quantities of chloroform 
did not prohibit the growth of bacteria, and an experiment 
was made to see if there could be any stimulation. Several 
20 gr. portions of soil were put into bottles, and mixtures of 
chloroform-water and sterile tap-water in varying proportions 
were added, along with a suspension of Bac * prodigioeus. The 
total quantity of fluid added was 12 c.c. to each bottle. The 
tests were incubated overnight at 30°, and, on the following 
day, dilutions were made, and the number of bacteria deter-, 
mined. ; 


Experiment vi, 


$oil with chloro¬ 
form-water. 

10 cells of 
Bac. pro- 
digumu 
became' 

Hough relative analyse* of the other 
colonies upon the plates. 

i 

Fluores¬ 

cent 

colonies. 

1 Flat, dry 
colonies. 

Moist, 

raised 

colonies. 

Saudi 

colonies. 

M% 

4 

1 

22 

X 

6 

50% 

8 

2 

15 

3 

13 

1 83% 

20 

0 

36 

2 

43 


42 

0 

12 

1 

100 

None 

J 34 

0 

33 

l 

as* 

tf 

Inane added 

3 

12 

2 

14S 


So far as Bac . prodigiosue is concerned, it is seen that 
chloroform-water restrains the growth, but that a multipli¬ 
cation occurs in the presence of one part of chloroforsn^w#t«|r 


* The increased growth of Boe* )hecked thcw h«t«ria"’ 
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and two parts of tap-water (33%). % There is, however, no 
evidence of any stimulating influence of the volatile disin¬ 
fectant. 

The Search for an Antitoxin .—The knowledge of the exist¬ 
ence of a toxin in the soil naturally leads to the desire to find 
an antitoxin or substance which, when applied after the 
manner of a fertiliser, will favour the growth of bacteria by 
neutralising the toxin. Practically this roust be cheap, and 
easy of application. So far as economy is concerned, wo have 
seen that exposure to the sun’s rays diminishes the toxicity, 
and doubtless the benefits that accrue from working the soil 
are, in part, traceable to this fact. It is possible that this, 
together with the natural decay, is the only economic method 
of combating the accumulation of the toxic products of 
bacteria. 

But an enhanced fertility has been obtained, in certain 
cases, by the use of substances which are not generally con¬ 
sidered as fertilisers, inasmuch as they do not contain the 
customary nitrogen, phosphoric acid, potash or other con¬ 
stituent taken up by the plant in quantity. For example, 
ferrous sulphate and manganese sulphate have been used as 
manures, in some cases with advantage to the crop; copper 
salts also. When used as fungicides, have generally a distinct 
action in increasing the growth of plants. It is possible that 
these may act indirectly as toxin-destroyers. 

To ascertain the action of saline substances as antitoxins, 
two methods might be employed in the laboratory. They 
might be added to the soil itself, or to an extract. In the 
latter case, the antitoxic action would probably be more pro¬ 
nounced, for the reason that the toxic action is more promi¬ 
nent* Both methods were tried, and the substances that 
were tested were copper sulphate, copper sulphate followed 
hy lime-water, manganese sulphate, ferrous sulphate, ferric 
chloride, sodium phosphate, ferrous sulphate and lime-water 
with air blown through until all the iron had been oxidised, 
altuninium suiphate, superphosphate, sodium sulphite, sul- 
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phuretted hydrogen, and sodium thiosulphate. Borne of these, 
as copper sulphate, were themselves toxic, while the others, 
as superphosphate, simply acted as stimulants after the man¬ 
ner of magnesium and potassium sulphates, as already noted. 
The only salt that gave any promise of possessing any degree 
of antitoxic power, was sodium thiosulphate, and it was 
further investigated. Thp following four experiments are 
given as showing the general result in solutions of the extract, 
and in the soils themselves. 


Exprrimkrt vii, 



| 1,000 bacteria became 


No thiosulphate. 

!, 

Thiosulphate, 0-017%. 

Dilute extract of stored gar¬ 



den-soil. . , . 

23,000 

108,000 

Dilute extract of Hawkes- 
bury soil No.4. 

1,000 1 

1,143,000 

Water-control. 

1,400 | 

10,000 


KxfKftIMKNT viii. 


1,000 bacteria became 


Extract of soil No.4. 6<3 

Extract of soil No,4 t boiled. 3,700 

Extract Of soil No.4 with thiosulphate, 0 17%. 6,600,000 

Water-control. 14,000 


Kxpukimknt ix. 



1,000 bacteria l*oaau» 


Water. 

Thiosulphate. 

40 , 

105 

00 

H# 

10 

« ' ■:/ 

21 


13,900 

>0.900 : 
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Kxpibkimignt X, 


20 gr. soil ■+* 1 e.c, suspension + i c 

c. | Thiosulphate, %, 

1,000 bacteria 

thiosulphate or water. 

• in water added. 

became 

Hawkesbury soil No.4 . 

i 

... 1 0 

3,100 

♦1 It M ........... 

0 

2,800 

»» ♦» 1, .. 

... ; 001 

2,950 

*» t> *> . 

003 

4.750 

** U *> . 

....! 0*1 

[ 6,500 

Sand” .!!. 

. - j 02 

5,450 

....! o 

130,000 


.... 1 0-2 

540,000 


Although the results obtained with the extracts (Experi¬ 
ments vii, and viii.), especially of the Hawkesbury soil, raised 
the hope that some neutralisation of the toxin had occurred, 
yet the findings with the soils themselves (Experiments ix. 
and x.) indicate that the bacterial increase was, in all pro¬ 
bability, caused by the stimulation of the salt. The toxin is 
probably unaffected. 

The Action of Heat and of Fat-Solvent upon Soih. —In 
endeavouring to demonstrate the" action of fat-solvents in 
removing the agricere from soils, it is necessary to eliminate 
any disturbance produced by the bacteriotoxins and by pro¬ 
tozoa,* This would appear to be a simple matter, since both 
of those are destroyed by heat. Unfortunately, as the natural 
toxins are destroyed, the heat-toxins of Pickering are 
developed, and a soil which has been heated for some time, 
becomes exceedingly toxic. This will appear evident from 
the Consideration of the following experiments. In the tables, 
I haye calculated the increase from 10 original cells of Bat. 
prodigio*u * } the micro-organism used in the experiments, 

* When a Soil has been air-dried and stored iu that condition for any 
tiro®, It hi exceedingly probable that the phagocytic protozoa will 
tiavis beeh destroyed, or so weakened that they will be unable to become 
auffiriently active to exercise their phagocytic function* within the time, 

, $0 hours, occupied in the experiments. But on account of the un¬ 
certainty bf their being really inactive, means had to be adopted to ensure 
tbeirtnertnese, , ■ 
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which were made in the manner already described*; 20 gnus, 
of soil being moistened with 2 c.c. of suspension. The soils 
were heated at 100*-105* C. 

Kxfkriment xi. 


Hawkosbury soil No.4 * 
stored 2 months. 

10 bacteri 

1_ ; 

Untreated. 

(a became 

Treated with 
chloroform. 

Not bested. 

Heated 1 hour. 

Heated 2 hours. 

Heated 4 hours. 

Heated 6 hours. ... 

51 

115 

97 

3 

0*3 ’ 

307 

108 

12 

8 

0 

Kxfkrims 

Garden-soil. 

;nt xii. 

10 baoteria became 

Untreated. 

Treated with 
chloroform. - f 

Not heated. , 

Heated 1 hour.. 

Heated 2 hours. 

Heated 4 hours.! 

75 

10,900 

18,700 

3,000 

i 

1,850 

4,170 

6,260 

£76] 

Kxfsrimknt xiii, 

Good arable soil stored 9 day*. 

| 10 baoteria beoame 

Untreated. 

Treated with 
chloroform. 

Not heated .... 

15 

766 

Heated 1 hour. 

43 

» 

Heated 2 hours. ... 

16 


Heated 4hours....... 

0 

; 0;v. 


* These Proceedings, 1910, p.613. 
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These experiments indicate (and % the experimental error 
being considerable, one cannot consider them other than as 
an indication) that the action of heat and of chloroform is 
complex. There is a destruction of a natural toxin and the 
production of a heat-toxin in both the untreated and treated 
sets. In the chloroformed sets, the action of the natural toxin 
is masked by the greater diffusion of the nutrients and of the 
heat-toxins. The latter apparently diffuse more easily out of 
the particles of treated than out of the untreated soils. 

Taken as a whole, the experiments show that the fat-Bolvent 
has a pronounced action in liberating the nutrients of un¬ 
heated Boil, and in liberating the toxins of heated soils. The 
continued action of heat is to destroy the natural toxin, and 
to produce more and more heat-toxin. 

The action of carbon bisulphide is different from that of 
chloroform, inasmuch as the heat-toxin is either not so dif¬ 
fusible, or it is largely destroyed. This will be seen from the 
following. As we have no reason for believing that the heat* 
toxin can be less diffusible, we may conclude that it is more 
or less destroyed. There is a doubt, however, about the 
purity of the carbon bisulphide ; some samples that I obtained 
were "toxic, and it may be that the solvent used in these 
experiments contained a nutrient. 

KxrKKIMKNT xiv. 



Garden-soi). 


Not heated 
iW 1 hour... 
\2 hours 
[ 4 hears*. 



| 10 bacteria became 

a 

b 


Treated with 


Treated With 

Untreated, 

carbon bi* 

Untreated. 

oarbon bf- 


sulphide. 


sulphide* 

1*7 

780 

to 

180 

1,877 

8,840 

2,790 

8,100 

8,677 

6,840 

9,000 

ifw 

8,880 

7,860 

6,680 

. . .. ... . i 

IWJ 
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Expkrimbnt xv. 


Hawkeabury *oil No.4 
stored *2 months. 


10 bacteria, became 


Untreated. 


Treated with 


oarbou bisulphide 


Not healed. . . . 

Heated 1 hour at 106*. 
Heated 2 hours at 105“. 
Heated 4 hours at IOfT, 


71 

140 

n 


650 

440 

130 

21 


In the experiments which have been recorded, the develop¬ 
ment of the heat-toxins and their solubility in water pre¬ 
vented the action of the agricere being clearly shown. Ac¬ 
cordingly, another method of endeavouring to demonstrate 
the solvent action of the disinfectants upon the agricere v,as 
adopted. Tins had for its principle the pasteurisation of the 
soil. It is exceedingly unlikely* that the protozoa can sur* 
vive exposure to a moist heat at 75“ C., for 10 minutes, and, 
in view of the previous experiments, that any appreciable 
amount of heat-toxin will be developed. 

A garden-soil was moistened with water, and heated ill the 
water-oven. In two hours, the temperature of the soil, as 
recorded by a thermometer with its bulb in the middle of the 
soil, reached 75°, and 10 minutes later it had risen to 7d\ 
The dried layer of soil on the top was rejected, and the lower 
moist soil was spread out upon a sheet of glass, and allowed to 
cool and dry in the air. Portions weighing 20 gr, were taken, 
and tested with and without previous treatment with ether 
(Merck). 


* liuwell and Golding, Journ. Soc. Chem. lnd. xxx, 19il f p.741* 'm$ 
that the protozoa are completely destroyed at 60 “. ; 
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Kxpsrimcmt xvi. 

\ ___ , .. 

I 10 b&oteria became 


Pasteurised soil. , .,.. 256 

Pasteurised soil treated with ether. 1,190 


As there could be no phagocytes presont in the pasteurised 
soil, and since it has been shown (pp. 68*2-684) that ether has 
no action upon the soil-toxin, the increased growth from the 
ether-treatment can be ascribed only to the increased aolu- 
bility of the nutrients, resulting from the segregation of the 
agricere. 

The action of the fat-solvent was again tested upon two 
soils, which had been obtained from tlio ilawkesbury Agri¬ 
cultural College. They were designated 4 ‘good M and 
“medium.” After being moistened with water, they were 
heated in an air-oven, as in the previous experiment. The 
temperatures in the middle of the soils reached 75° in an 
hour, and was 79* ten minutes later. The top layers were 
rejected, and the soils were spread out to cool and dry. 


Kxpkkimknt xvii. 


1 


Soil-bacteria in 

t 

10 bacteria 

0 0001 gr. of 
test soil after 


became 

:( J 

j 

3 days at 28° 

i 

Goodwill untreated. ..... 

32 

[ _ 

GcK»d soil pasteurised,... 

Good soil pasteurised end treated with 
chloroform..... 

580 

w- 

8,015 

108 

Medium sell untreated ..... 

62 

_ 

MMtan *41 pasteurised ...... 

186 

20 

Medium soil pasteurised and treated with 
ehlordforit) ..*. 

31,760 

63 


to the soil-bacteria, 20 gr, portions'of the 
treatment* moistened with sterile vraier, and 
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incubated at 28* lor three or four days. The numbers repre¬ 
sent the colonies that grew upon plates seeded with the sus¬ 
pension from 00001 gr. of soil. With & short incubation 
period, one cannot expect to get true comparative results 
when there is a difference in the treatment of the soil-tests. 
The above result is probably exceptional, and chanced to 
agree with the tests made with Bac. prodigiosus. A soil which 
has been pasteurised and treated with chloroform should con¬ 
tain fewer bacteria than a soil which has only been pas¬ 
teurised; the double treatment should further reduce the 
number of bacteria. Thus, at the time when the soil is 
moistened, there should be a greater number of micro¬ 
organisms in the pasteurised than in the pasteurised and 
chloroformed soil. This will give the former a favourable 
start, and a considerable time, weeks perhaps instead of 
days, will elapse before the effect of the soil-treatment can 
really be seen. For this reason, the experiments with Bm. 
prodigiomn are to be preferred, as indicating the true reeponae 
of the soils to the various methods of treatment. 

After noting that Russell and Oolding had said that the 
phagocyctic protozoa are completely destroyed at 60*, the air- 
dried soils were heated at for 10 minutes, and tested m 

in the previous experiment. 


Experiment xviii. 


* 

10 baoterla became 

, 

Garde&'ftoil. 

“Good "soil. 

Untreated.... 

249 

MS 

Heated »t AS*... 

1,700 ; 

020 

Heated at W and chloroformed... 

9,880 

_J 

2,440 


Further sets of experiments were made with the idea of 
testing the various solvents, and the results oonfirmed itkose 
previously obtained* ' 
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KxPBftIMtNT xix. 

... „ > 


Pasteurised garden-soil. 

„„ ._ i 

| Bacteria in 0 0001 gr. 
j of noil. 

JB, prodigtoma; 
10 bacteria 
became 

i . 

| (8 days.) 

* 

(8 day*.) 

Not treated. . 

"ism 

67 

68 

1 020 ! 
920 

120 

800 

1,700 

9,880 

8,160 

4,900 

Not treated ... 

Treated with carbon bisulphide. 

Treated with chloroform. 

Treated with chloroform vapour.! 

Treated with toluene. 

Treated with ether. 


Soil (not paeteurlfted)... 

' _ 

40 

— 



The general rcstilt of these experiments with pasteurised 
soil, is to show that, in the absence of any possible action of 
protosoa, etc., the solvent ba» a decided and considerable 
action of its own in enabling the bacteria to grow. As the 
solvent has no action upon the toxin, this can only be brought 
about by the nutrients being made more available, and is a 
very strong argument in favour of the idea that the segrega¬ 
tion of the agricere is the chief action of the solvents or vola¬ 
tile disinfectants. 

Thf Distribution of the Agricert in the Soil, after Treat¬ 
ment with Solvents, — It has already been shown (Experiments 
iiL and iv.) that soils which have been treated with an anti¬ 
septic, yie)d extracts which are more toxic than those obtained 
from untreated soils, and that soils give up their heat-toxins 
more freely after treatment (Experiments xi., xii., xiii.), So 
far at the extracts are concerned, the quantity of extracting 
material which has generally been used, viz,, 200 cx* for 200 
gar,, has ensured a greater diffusion of the toxins than of the 
nutrients from the soil-particles. In the experiments with 
heated soils, doubtless the quantity of toxin produced has 
bmh so great as to overwhelm the action of the nutrients. 

asimsstex' qtxssntity of toxin does diffuse 
shews i&at the fat-solvent has done something more than 

















696 CONTRIBUTIONS TO OUR KNOWLEDGE OF SOIL-FERTILITY, IV., 

kill off phagocytic protozoa. If the treatment with antisep¬ 
tics facilitates the diffusion of toxins, surely it will also assist 
the more rapid diffusion of the nutritive matter. 

When the disinfectant is added to the soil in quantity suf¬ 
ficient to soak it thoroughly, it is noticed that, as the fat- 
solvent evaporates, the agricere is partly deposited as a ring 
upon the containing vessel <at the surface of the soil. It is not 
expected that all the agricere is in the extreme upper layers, 
any more than that one extraction with solvent would be 
enough to remove all the fatty matter. As a matter of fact, 
the soil has to be percolated for some time with solvent in 
order to remove all the agricere. Upon moistening the soil 
with chloroform or ether, and allowing the disinfectant to 
evaporate, the agricere should be chiefly in the upper layers, 
and the lower strata should be comparatively free from it. 
Experiment showed that such is the case. 

A hundred grams of air-dried soil (No. 1) were placed in a 
beaker, and soaked with ether (Merck). When the odour had 
passed off, the layers were carefully abstracted, and weighed 
(20gr.) portions were moistened with 2 c.c. of a suspension of 
Bae . prodigioeu*, and incubated overnight. Next day, the 
soils were shaken up with water, and dilutions prepared for 
the bacterial count. 


Kxfvrimknt XX. 


9Q gr. of soil at 

10 bacteria became 

Top-.. 

S3 

Middle....-. 

100 

Bottom....... . ..... ......*.»■.» ... . ... 

165 


The comparative poverty of the lower layers of the soil in 
agricere, is shown by the greater increase in the growth of 
the bacteria. 


In another experiment, 500 gr. of a garden-soil were placed 
in a beaker, and wetted with ether, and thesolvonfcww 
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allowed to evaporate, When all odour had disappeared, the 
layers were separated into 100 gr. portions. The five layers 
were tested in the usual manner, by infecting them with a 
suspension of Bac . prodi$io»m r, and incubating the portions 
for 20 hours at 28°. Another set was tested by moistening 
20 gr. of the soil with 5 c.c. of sterile water, and incubating 
at 28* for three days. The numbers of the bacteria in the 
two sets closely follow one another, and, with the exception 
of the top soil, which is exceptional*, the results agree with 
the previous experiment. 

Kxphrimxnt xxi. 


Top layer. 

Second layer.,.. 

Middle ,, .... 

Fourth ,. 

Bottom .. 

Other experiments, made by simply moistening the soils, 
confirmed these results. Portions of soil, weighing 100 gr., 
wore placed in beakers, and wetted with chloroform, ether, 
or carbon bisulphide. When all odour of the solvent had dis- 
appeared, 40 gr. portions were removed from the top, middle, 
and bottom. These were exposed to the air to ensure the 
volatilisation of the last traces of solvent, and were then 
nmistened with 6c*c, of water, and incubated at 28° in a 
moist atmosphere. 

* This exceptional behaviour was confirmed in another experiment, with 
garden .soil, in which 10 calls became 58*2, 252, and 450 for the top, middle 
and lower layers respectively. It has also been found in soils exceedingly 
rich, in agrkwre, e.g., sew age* sick soils, that the top layers are, after 
treatment, much more nutritive to Bac. prodigiom* thsn the Datura! 
•pore*fortBliig soil-bacteria which show most growth in the lower layers* 
'•;';.?^a; , raaao 4 i, for this difference will probably be found to be that, in the 
Hofc holla, the action of the toxins Is of more moment than the agrioere, to 
far.as tbs growth of the comparatively strong toxin •'sensitive Bi*& yew* 

w. 'it* ^i- r , " ' ’ . 


10 cells of 
Bar. prodigiom* 
in 20 hours fwoamo 


800 

375 

525 

820 

890 


Bacteria in 0*0001 gr, of 
soil in 3 days became 


225 

155 

200 

350 

360 
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Kxpkrimxnt xxii . 



Bacteria in 0 0001 gr. 

Soil. 

Good, 

No. l(old). 

Garden. 

Garden. 

Solvent. 

Carbon 

bisulphide. 

1 Ether, 

Chloroform. 

Chloroform. 

Incubation. 

0 days 

6 days 

6 days 

90 days. 

Top layer. 

Middle layer. 

Bottom layer, . 

1 26 

30 

47 

141 

209 

244 

3,420 

4,440 

4,940 

2,100 

2,900 

2,400 


Extracts prepared from the different layers of^ppil after 
antiseptic treatment, should contain more toxin in the lower 
than in the upper strata. This proved to be the case. In the 
following, the usual method of extraction was adopted—500 
gr, of soil were moistened in a beaker with ether, and exposed 
to the air until all odour had gone; the top 200 gr. and the 
bottom 200 'gr. were each treated with 200 c.c. of tap-water 
in a mortar. After an hour, the extracts were filtered through 
paper, and then through porcelain. The extracts were diluted 
with an equal volume of sterile tap-water, and 10 c.c. portions 
of full and half strength extract were seeded with 1 c.c. of a 
suspension of 7iae. prodiyiom* f and incubated overnight. 

Kxfkrimknt xxiii. 



| 

1,000 baoteria became 

1 

Steamed for an hour on 
four consecutive days. 

Extract of. 

Full 

Half 

Full 

Half 

strength. 

strength. 

strength. 

strength. 

Top 200 gr. 

84 

i«b 

88 

80Q,QW 

Bottom 200 gr. 

| 8 

90 

1 , ; 

0 

■ .. 70 

Control (tap water},. 

137,400 
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The last few experiments show tjiat treatment with fat- 
solvents brings about an alteration in the soil, whereby the 
upper layers are less nutritive than the lower, and give up a 
smaller amount of toxin to an excess of water. The nutritive 
substances and toxins of the upper layers are less accessible 
to bacteria, and less easy of extraction than the lower. This 
is a strong indication that the agricere has been translated 
upwards by the fat-solvent, and, although deposited in a 
manner quite diffrent from its original condition, is still 
able to exhibit, though to a less degree, its power of protect¬ 
ing the soil-particles from attack. 

Summary. 

Rain noshes the soil-toxins into the subsoil. 

The volatile disinfectants or fat-solvents have no action 
upon the soil-toxins. 

Traces of volatile disinfectants have no action upon the 
bacteria under experimental conditions. 

Substances capable of acting a* antitoxins are at present 
unknown. 

The action of heat upon soil is, first, to destroy the original 
toxin, and then to produce heat toxins, the one action 
running into the other 

After treatment with volatile disinfectants, the toxins or 
heated soils are more easily dissolved by water than the toxins 
of untreated soils. 

Treatment with volatile disinfectants induces an increased 
growth of bacteria in soils in which the protozoa, etc., have 
been destroyed by moist or dry heat at 65*-75°. 

The upper layers of soils which have been treated by vola¬ 
tile disinfectants are less nutritive to bacteria than the lower. 
Conversely, more toxin is given up to water. 

These results point to one of the chief actions of the vola- 
tile disinfectants being to translate the agricere of the soil, 
and enable the nutrients to be made more availablethat is, 
|hdy act as fat'aolventSi 
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NOTE ON A NEW SPECIES OF FA VOSITES FROM 
YASS DISTRICT, N.S.W. 

m 

By A. B, Walkom, B.Sc., Demonstrator in Geology, The 
University of Sydney. 

(Plates xxx.-xxxi.). 

Favosites trifora, flp.nov. 

* 

Specific Characters— Corallum compound, massive. Coral* 
lite-tubes prismatic and polygonal-quadrangular to 
gonal, but with pentagonal and hexagonal greatly predomi¬ 
nating, and all of approximately uniform sixe. The average 
diameter of the corallite tubes is 2£-3 mm. The walls are 
slightly thickened by deposit of secondary material; the pri* 
mordial wall is very thin. No longitudinal striae are vi«bl< 
on the walls. The mural pores are of medium size, and have 
no elevated rim surrounding them. There are usually three 
rows, sometimes two, alternately placed and about the same 
vertical distance apart as the tabul®. Septa are well-developed 
short spines, 12 in number, regularly placed, and reaching 
only a short distance in from the wall. They are most fre¬ 
quently ranged on the walls of the corallites, and only 
occasionally occupy the angles. Tabulae are numerous and 
complete, almost straight, and often markedly bent down¬ 
wards near the walls ; occasionally they branch. They are 
not thickened by secondary material. They are fairly close 
together, averaging about two to the millimetre; they are 
usually opposite one another, or nearly so, in adjaoentedral 
lites. Old chambers are transversely oblong, with * length of 
about twice and one-half the height. - ^ vft 
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Ob*, —This species is most closely allied to F. gotlandica 
(Lam.), described from Tamwotth by R. Etheridge, Junr.* 
There are, however, differences in several of the specific 
characters—the corallite tubes are generally larger, the 
tabulae are more closely spaced than in F, gotlandica , the 
septa are more regularly arranged and shorter, and the mural 
pores are generally in three vertical rows. 

Most of the corallite tubes are filled with fine, granular 
calcite, and sometimes partly with fine, crystalline quartz- 
grains. On account of the type of filling, internal structures 
are seen much better in weathered specimens than in thin 
sections. 

Locality and Horizon ,—Silurian beds of Derrengullen 
Creek, <Wiear Yass. 

Two other species of Favorite*, viz., F. gotlandica Lam., 
and F. bamltica Goldfuss, var. salcbrosa are found in the 
same beds. 

I have to thank Mr. W. 8. Dun for much advice and help 
in connection with the preparation of this note. 


/ EXPLANATION OF PLATES XXX. XXXI. 

Plate xix. 

i 

Fig, L— Two specimens of F. tripora ( x §). 

Pig,2,-“Part of weathered surface showing disposition of septal spines and 
shape of coraUiUs (x S), 

Fig,S, —Transverse section, showing occasional spinose septa (x 10), 

Plate xxxi. 

Fig, 1—Longitudinal section of oorallilea, showing bending down of 
tabula, short sptooea septa, and thickening of walls (x 10). 

Fig.2. —Enlargement of walls showing disposition of mural pores (x 24 ). 


* % EUteridge, Jr , « The Oorals of the Tamworth District/' ► Records 
flesh Iforf. N.S. Wales, Vol. vt,p.lBJ. 
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DONATIONS AND EXCHANGES. 

Received during the period December 1st, 1910, 
to November 29th, 1911. 

(From the respective Societies y etc,, unless otherwise, mentioned.) 

Adelaide. « 

Department of Mines, South Australia— 

Review of Mining Operations in the State of South Australia 
during the Half years ended December 31st, 1910, and 
June 30th, 1911. Nos.l3-14( 1911), 

Pamphlet: “The Occurrence of Uranium (Radio-active) 
Ores, and other rare Metals and Minerals in South Aus¬ 
tralia.” Compiled by L. C. E. Gee, S.M., Reoorder(8vo., 
1911). 

Report on the Geology of the country S. and E, of the Murray 
River, with Social Reference to the Subterranean Water- 
Supply in Wells and Bores along the Finnaroo and Border- 
town Railways. By H. Y. L. Brown, Government Geolo- 
gist( 1910 ). 

Minister controlling Northern Territory— 

General Report on Tanami Goldfield and District (N.W. 
Central Australia). By L. 0. E. Gee, S.M.(1911). 

Public Library, Museum, etc., of South Australia— 
Report of the Board of Governors for 1909-10(1910) 

Royal Society of South Australia— 

Transactions and Proceedings, and Report. xxxiv(1910). 

Albany, N T. 

New York State Library— 

Annual Reports of the New York State Museum. Octavo 
Series, V ols. x , xix., xxii., xxviii,, xxx., xxxix, xliw-xlvih, 
xlviii.(i.-ii), xlix.(i.), l.(i.), li.(i.) f lii.(ii.),iia.{i.), iiv^L-ni.), 
lv., lvi.(i. ii., tv.), lvii.(i., Pts,i-2, ii<), lviii.(i.-v.), lix^iL), lx, 
(L-iii.), lxi.(l-iL), Jxii.(i.-iii.)[l 857-1909]- Quarto Series 
* Vol8.xlix.(ii.), l.(ii.) # Jiii.(ii.), lvii,(iii.-iv.), lix^iih-iv.), It 
(iv,-v.), lxi.(iii.) t lxii.(iv.){ 1898-1909), 
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Amsterdam ' 

Koninkujkb Akademie van Wetenschappen— 

Jaarboek, 1909(1910). 

Proceedings of the Section of Sciences. xii.( 1909-10). 
Verhandelingen. xv,2; xvi. 1-3(1910). 

Verslag van de Gewone Vergadcringen. xviii.(1909-10). 

Ann Arbor 

University of Michigan-- 

Twelfth Report of the Michigan Academy of Science, March- 
April, 1910(1910). 

Antwerp 

Societe Royalb db Geographie d'Anvkrs— 

Bulletin, xxxiv., 1-2(1910). 

Auckland. 

Auckland Institute and Museum— 

Annual Report. 1910-11(1911). 

Transactions of the New Zealand Institute, xliii.,1910(1911). 

Baltimore 

Johns Hopkins University— 

Hospital Bulletin, xxi. 236-237; xxii., 238-246, 247-248 
(1910-11). 

University Circulars. 1910,6-10; 1911,1-2(1910-11). 
Maryland Geological Survey - 
General Reports. Vols.vii.-viii.( 1908-09). 

Batavia 

Koninklukk NatuuhKundigk Vrrbrnigino in Nkdkkl. Indik. 
NatuurkCndig Tijdschrift, lxv., Ixvi., Ixviii.( 1905-07,1909). 
Berkeley, Cal. 

University of California— 

Publications. Botany. iv.7-1 1(1911>. 

Geology. Bulletin. vi,,l-12(1910-ll) 
Pathology. ii.l-8(1911). 

Physiology. iv.4-7(l910-ll). 

Zoology, vi. 12-26; vii.,2-9 ; viii., 1-2,4-7 

(1910-11), 

University Bulletin. Third Series. v.3[List of 
Publications(19ll)]. 
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Berlin* 

Deutsche Entomologische Gesellschaft zv Berlin— 
Deutsche Entomologische Zeitschrift. 1910, 6; 1911,1-5 
(1910-11;. 

Entomologischer Verkin zv Berlin— 

Berliner Entomologische Zeitschrift. 1 v.3-4; lvi.,l-2(1910-11)* 
Gesellschaft f. Erd*unde zu Berlin— 

Zeitschrift, 1910,8-10; 1911,1-7(1910-11). 

Bertie. 

Naturforsckendk Gesellschaft in Bern— 

Mitteilungen aus dem Jahre 1907, Nr.1629-1664; 1910, Nr. 
1740-1769(1908 II). 

SoClKTE HrlVETJQUK DK8 SCIENCES NaTURKLLBS 
Actes, 9 Session, 1910(2 vols : 11931). 

Birmingham. 

Birmingham Natural History and Philosophical Society— 
List, 1911; Annual Report for 1910(1911). 

Bonn. 

Naturhistorischer Verein in Bonn— 

Sitzungsberichte 1909,2; 1910,1(1910-11). 

Verhandiungen. lxvi 2; lxvii.,l(19i0-ll). 

Boston. 

American Academy of Arts and Sciences— 

Proceedings, xlv,, 16*21,T.p &o.;xlvi ,1-24;xlvii., 1-3(1910-11). 

Bremen. 

Naturwissenschaftlicher Verein— 

Abhandhingen. xx.2(1911), 

Brisbane 

A USTRALA8IAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE— 

Report of the Twelfth Meeting, held at Brisbane, 1909(1910)* 
Colonial Botanist’s Department— 

Eight Separates: ** Contributions to the Flora of Queens* 
land "[Queensland Agricultural Journal, xjriiL,6; **iv., 
1,2,5; xxv., 1,4,6,6(1900*10)]. 
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Department of Agriculture and Stock— 

Annual Report for the Year 1910-11(1911). 

Queensland Agricultural Journal, xxv.,6; xxvi.,1-6; xxvii., 
1-5(191041). 

Geological Survey of Queensland— 

Publications. Nos.230-234(1911). 

Queensland Acclimatisation Society ■ 

Forty-fifth, Forty-sixth, and Forty-seventh Annual Reports, 
1909 10(1910). 

Royal Geographical Society of Australasia (Queens¬ 
land Branch)— 

Queensland Geographical Journal, xxv ,1910 11(1911). 
Royal Society of Queensland — 

Proceedings, xxii, 1-2; xxiii., 1 (1909-11). 

Brooklyn, USA 

Brooklyn Institute of Arts and Sciences— 

Science Bulletin i, T.p. and index, 190140(1911). 

Brusaola. 

Academic Royale de Belgique— 

Annuaire. TV**' Ann&(1911). 

Bulletin de la Classe des Sciences. 1909,9-11; 1910,7-12; 
1911,1-7(1910-11). 

Tables G&itSrales du Reeueil des Bulletins. 3 m, Sdrie. Tomes 
xxxi, k xxxvi., 1869-98(1910), 

Socirtk HoyalkZuologique ktMalacologique de Belgique. 

Annalos. xliv., xlv.(191041). 

Societe Entomologique de Bblgique— 

Annales. Rv,(1910). 

Mimoires xviii(1911). 

Sogjete Royale Botanique de Belgique— 

Bulletin. xlvm’(I8H), 

Catalogue de la Biblioth&pie Collective rdunie au Jardin 
Botanique, <kc. {.Publications p^riodiques ou ocoasion- 
nelles d’Academies, <kc.(19U). 
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Budapest 

Museum Nationale Hungaricum—* 

Annales. viii.2; ix.,14 910-IJ). 

Buenos Aires. 

Museo Nacional be Buenos Aires— 

Anales. Serie iii. Tomo xni,(l9il). 

m 

Caen 

Socikte Linnkenne dk Normandie— 

Bulletin. 6”Serie. ii.(1910). 

Calcutta. 

Geological Survey ok India— 

Memoirs. xxxviii.{1910). 

Palaeonto]ogia Indira. Series xv.: VoLiv,, Fa«c.3( 1910^; Vol. 

vii., Memoir No.l(1910). 

Records xl.( 1910-11). 

Indian Museum — 

Account of the Alcyonarians collected by R.LM.8.S. 14 In- 
vestigajbor.” ii.The Alcyonarians of the Littoral Area. By 
J. A. Thomson, J. J. Simpson, and W. D, Henderson (4to. 
1909). 

Account of the Shallow-water Asteroidea collected by B.I.M. 

S.S. “Investigator.” By R. Knehler(4to.l910j. 

Annual lleport(Natural History Section), 190940, 191041, 
Parts i.-ii.(191041). 

Catalogue of the Indian Decapod Crustacea. Part i.Brachy- 
ura, Fascii.The Indian Freshwater Crabs(Potamonid« /. 
By A. Alcock(4to.l910). 

Illustrations of the Zoology of the R.I.M.8.S, “Investigator, 55 ^ 
Mollusca, Part vi., Plates xxi.-xxiii.(4to.l909). 

Memoirs, ii.,4; iii«,l~2(J9104 1). 

Records, iii.,4; iv.,1-7; v. t l-4; vi., 1*3(1910-11). 

Cambridge, Kngland 

Cambridge X^ilosophical Sooibtv— 

Proceedings, xvi.,1-2(1911/, 
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Cambridge, Mass. > 

MUSEUM OF COMPARATIVE ZOOLOGY AT HARVARD COLLEGE -- 

Annual Report of the Curator for 1909-10(1910). 

Bulletin, liii.,5; liv.,2-6(1911). 

Cape Town. 

Dnpaktmknt of Agriculture, Cape of Good Hope— 
Fourteenth Annual Report of the Geological Commission, 
1909(1910). 

Geological Commission: Geological Map of the Colony of the 
Cape of Good Hope. Sheets 11 and 15(1911). 

Royal Society of South Africa- 
Transactions, ii., 1-2(1910-11). 

South African Museum 

Annals, v.,8-9; vi.,4; vii.,4; viii.,1; ix., I; x., I: xi., 1(1910-11), 

Cherbourg. 

Sociktr Nationals dks Sciences Naturbllks kt Matue 

MATIQUK8—* 

Memoires. xxxvii., 1908-10(1910 . 

Chicago. 

Field, Museum of Natural History 
Geological Series. iii.,8(191Q). 

Report Senes, iv., 1(1911). 

Ohriatehuroh, NZ. 

Canterbury M jbkum — 

Rocorda. i.,S(l9ll). 

Philosophical Institutr of Canterbury— 

4 Tranaactioua aud Proceedings of the New Zealand Institute, 
, xliti.,1910(1911). 

Ohrintisnls 

\ VIDRNSKABth&CLSK ABUT 1 CHRISTIANIA 

V Porhandlinger. Aar 1909, 1910(1910-11). 

Bkrifter. i. Math. Naturvid. Klasae. 1909, 1910(1910-^1). 
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Cincinnati, Ohio. 

Lloyd Library— 

Bibliographical Contributions. Nos. l-2( 1911). 

Bulletin. Nos. 14[Mycological Series, No,5], 1 5[Botany Series ( 
No.l](l 910-11). 

Letter, No.31(19ll). 

Mycologieal Notes. No.36(19IO)~OId Species Series,No,l 
(1908)—Polyporoid Issue, Nos. 2-3(1909-10). 

Synopsis of the Sections Mieroporus, Tabacinus, and Funales 
of the Genus Polystictus. By C. G. Lloyd(l9l0). 

Colombo, Ceylon. 

Colombo Museum— 

Spolia Zeylanica. vii,,26-28(1910-11). 

Columbus, Ohio. 

Biological Club of the Ohio State University— 

Ohio Naturalist, xi.,1-8(1910-11). 

Ohio State University— 

Bulletin, xiii.,4, 15, 28; xiv.,6, 7, 18,25(1908-10). 

Copenhagen. 

Acadkmik Eoyale dks Sciences ictoes Lkttkbsdk Danemakk, 
Bulletin. 1910,4-6; 1911,1-3(1910-11). 

Kjobbnhavns Universitets Zoologiske Museum 
Danmark-Ekspeditionen til Grdnlamls Nordostkyst, 1906-08. 
Bind v.,1-7(1910-11). 

Naturhistoriskb Forening i Kjobenhavn— 

Yidenskabelige Meddelelser for Aaret 1910(1911). 

Decatur, 111. 

American Microscopical Society- - 

Transactions, xxix.,2; xxx,, 1-2(1910-11). 

DubUn. 

Royal Dublin Society— 

Economic Proceedings. ii.,2(1910). 

Scientific Proceedings. New Series, xii.,30-87; xiii.,1-10 
(1910-11). 

Index to Scientific Proceedings and Transactions, 1898 1900 

*(1910). ; 
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Royal Irish Academy— % 

Proceedings. Section B. xxix.,1-6; xxxi.,4, 5,14, 22, 37, 38, 
39 Part i.,51-52(191I). 

Bdinburgh. 

Royal Physical Society or Edinburgh— 

Proceedings, xviii.,3(1911). 

Royal Society of Edinburgh— 

Proceedings, xxx.,7; xxxi,, 14(1910 11). 

Transactions, xiiv.,1-2; xlvii.,34( J9I0-11), 

Florence 

Sooikta Entomologica ITALIAN A — 

Bullettino. xli., l-4( 1911;. 

Frankfurt am Main. 

Sknckknbergische Natukforschende Gebellschaft— 
Abhaadlungen. xxxi., 1; xxxiii., U3( 1910). 

Berioht, 41, 1910,3-4(1910). 

Freiburg i. Br. 

Naturforschende Gesellschaft zv Freiburg i. Br.— 
Berichte, xviii. t 2(1911). 

Garriaon, N.T. 

American Naturalist, xliv. Nos.527-528; xlv. Nos.529-580, 
532-536(1910-11). 


Geneve* 

Society m P iysique d’Historib Naturkllk de Geneve— 
Compfce Rendu, xxvii. 1910t8vo.,1910), 

M£tnoiree. xxxvi.,4; xxxvii,l-2(4to., 1910-11). 

Genoa 

Muero Oivioo di Storia Naturals di Genova— 

Annali. Serie 3".YoUv.[xliv.3( 1906-09), 

Grahainatown, S. Africa. 

- Albany Museum— 

Records. ii.,8(1911), 
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Granville, Ohio. 

Denison University Scientific Association— 

Bulletin of the Scientific Laboratories. T.p. and Index lo 
Vols.xi.-xiv.; xvi., pp. 1-346(1910-11). 

Graz 

NaTUHWISSENSCHAFTUCHER VERKIN F. StEIEKMARK— 
Mitteilungcn. xlvii.,1910(1911). 

Haarlem. 

SOCIETE IIOLLANDAISE DBS SCIENCES— 

Archives N dorian daises. S£rie ii. xv, f 6 — Kt*ric iii. A.i. f 1*2 
B.L, 1-2(1911). 

Dictionary of Plant-Names. By H. L. Gerth van Wijk. 
vols.(4to, t 1909-10). Published by the Dutch Society 
Sciences. 

Programme pour YA nnfe 1911. 

Hague 

Nederlandsche Entomologische Vkrbkniging— 
Eutornologischo Beriehten. Duel iii.,56-60(1910-11). 
Tijdschrift voor Entomologic. liv., 1-2(1911). 

Halle. 

Kaiseruchk Deutsche Akadkmie per Naturforschkr— 
Leopoldina. Heft xxxvii.-xlvi.(190l*10). 

Hamburg. 

Natubwissicnbchaftmchbr Vekkin in Hamburg 
Abhandlungen. xix.,3-5(1910). 

Verhandlungen. Dritte Folge, xvii.(l910). 

Helder. 

Nbdrrlanijhchk Dierkundigb Vereeniging— % 

Aanwinaten der Bibiiotheek, 1908-09(1910). 

Tijdschrift. 2 d *Serie. xi.,3-4; xib, 1(1909*10). 

Helaingfora 

Sociktas Scientiakum Fennica— 

Aota xxxviii., Minnestal(2); xl,,7-8( 1910*11). 

Bidrag till Kannedom, lxxii.,2, 4,5; Ixxiii,, 1(1910-11). 
Meteorologisches Jahrbuch filr Finlande. Beflage zum Jahrg. 

1903; Band iv,, 1904; Band ix./rail 2,1909(1910*11). \ 
Oefvereigfc. Iii. 1909*10, Afpl. A,A£d.C(1910)> 
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Hobart > 

Department op Mines— 

Progress of the Mineral. Industry of Tasmania for the 
Quarters ending 30th September and 31st December, 1910; 
31st March and 30th June, 1911(1910-11). 

Geological Survey Bulletins. Nos,7-9( 1909-11), 

Royal Society of Tasmania— 

Papers and Proceedings, 1910( 11911}. 

Honolulu, T.H. 

Bernice Pauahi Bishop Museum 
Occasional Papers. iv.,4(l910). 

Territory of Hawaii: Board op A gkicultuhk and Forestry - 
Division of Forestry: Botanical Bulletin. No. 1(1911). 

Indianopolis, Ind. 

Indiana Academy of Science* 

Proceedings, 1909(1910) 

J«XUL 

Medicinisch-Naturwissenscha^tliche Gesellschaft 
Jenaische Zeitachrift. xlvi.,4-5; xlvii.,l-3( 1910-11). 

Lanelng, Micb. 

Michigan State Agricultural College Experiment Station. 
Division of Bacteriology and Hygiene -Technical Bulletin. 
No.5(19i0)~~Report of the Bacteriologist(19l0). From 
Dr, C. MarthM, 

La Plata, t 

Universidai) Nacional de la Plata— 

Revista del Museo de La Plata, xvii.( 1910-11)—Catologo de 
la Seecifo Anfcropol6gica( 19 U). 

Laipalc. 

Zoolooischbk Aneeigeb. xxxvl ,22-26; xxxvii., 1-7,10-17,19-96; 
XXXvuL, 1-17(1910-11). From the Publish#*'** 

L#ydan v ■ ' 

Rijk'bHerrarium— 

Mededeelingen. 1910,1(1911)* 
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Uif*. 

Societe Geologique de Belgique— 

Annales. xxxvi.,4; xxxvii., 1-3(1909-10). 

M&noiree. ii.,9,T.p.Ac.(4to., 1910). 

London. 

Board of Agriculture and Fisheries - 

Annual Report of Proceedings under Acts relating to Sea- 
Fisheries for the Year (908(1910). 

Annual Report of Proceedings under the Salmon and Fresh¬ 
water Fisheries Act for the Year 1909( 1910). 

Journal of the Board of Agriculture, xvii.,8-12 and Supple¬ 
ment No.5; xviii ,1-7 and Supplement No.6( 1910-11). 
General Index. Vols. i.-x., 1894-1904(1909): Vols. xi.-xvi M 
1904-1911(1911). 

Leaflets : Nos. 137, 146, 179, 232, 233, 240-246, 248-255, 257, 
258(1910-11). 

British Museum (Natural History)— 

Catalogue of the Freshwater Fishes of Africa, Yol.ii. ByG. A. 
Boulenger(1911); Catalogue of the Lepidoptera Phala&n®. 
Yol. x. Text and Plates. By Sir G. F. Hampaon, Bart. 
(1910); Descriptive Catalogue of the Marine Reptiles of 
the Oxford Clay. Part i. By C, W, Andrews(4to., 1910) 
—Flora of Jamaica. Vol. i. Orehidace®. By W. Fawcett, 
and A. B. Rendle(1910)—Guide to Mr. Worthington 
Smith’s Drawings of Field and Cultivated Mushrooms, Ac. 
(1910)— Handbook of the Teotee-Flies[Genug Glossina]. 
By E. E. Austen( 1911)—Monograph of the British lichens. 
Part ii. By A. L Smith(I911). 

Entomological Society— 

Transactions. 1910( 1910-11). 

Geological Society— 

Charter and Bye-Laws, 1889(Reprint, 1911). 

Geological Literature added to the Society's Library during 
the year ended December 31st, 1909(1910). 

List, March, 1911(1911). 

Quarterly Journal, lxvi.,4; lxvii,,L2( 1910-11). 
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Linnxan Society— % 

Journal. Botany, xxxix.,272, 278; xl.,275(1910-11).— Zoo¬ 
logy . xxx.,202; xxxii.,211(1910-11). 

List of the Society. 1910-11. 

Proceedings. 122nd Session( November, 1909-June, 1910). 
Transactions. Second Series. Botany, vii.,15(1910).-~ Zool¬ 
ogy, x., 10; xi.,6-7; xiii.,4; xiv.,1 (1910-11). 

Royal Botanic Gardens, Kew— 

Bulletin of Miscellaneous Information, 1907, 1910(1907-10). 
Hooker’s leones Plantarum. Fourth Series. x.,2(1911). 
From the Bentham Trustees. 

Royal Microscopical Society— 

Journal. 1910,6; 1911,1-5(1910-11). 

Royal Society— 

Philosophical Transactions. Series B.cci.,278-281; oeii.,282- 
286(1910-11). 

Proceedings. Series B. Ixxxiii., 561-567; Ixxxiv., 568-571 
(1910-11). 

Reports of the Evolution Committee, T.p.etc., Nos.i. v.,1902- 
09(1910). 

Zoological Society— 

Abstract of Proceedings. Nos.85-99(1910-11). 
list of Fellows, May, 1910. 

Proceedings. 1910,84; 1911,1-3(1910-11). 

Transactions, xviii,,4-5(1911). 

Lyon* 

SOCIETE BOTANIQUE DR LyON— 

Annales. xxxiv., 1909(1910). 

Mm&xid, 

Real Sociedad Ebpanola drHistoria Natural— 

Boletin. x.,7-10; xi M I-7j(l0lO-ll). 

Memoriae. i.,|q>.v.-vii. > 546-897; vi.,6(1910-11). 


Museum r. Natur- ond Hrihatkunde <fcc. w Magdeburg— 
Abtumdlun^en und Berichte. ii.,2(1909). 
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Manchester. 

Manchester Literary and Philosophical Society - 
Memoirs and Proceedings. lv.» 1-2(1911). 

Manchester Museum, Owens College— 

Pamphlet: “General Statement of the work of the Museum” 
(1911). 

Publications of the Manchester Museum. Nos,67-71( 1910-11). 

Manila, P 1 

Bureau of Science of the Government of the Philip¬ 
pine Islands— 

Eighth and Ninth Annual Reports of the Bureau of Science, 
1908-09, 1909-10(1910-11). 

Philippine Journal of Science. A.(Chemical and Geological 
Sciences, and the Industries), v.,5-6; vi., 1-3(1910-11)—B. 
(Medical Sciences* v.,4 6; vi., 1-3(1910-11)—C.(Botany). 
v.,5-6; vi., 1-4(1910-11)—J).( Ethnology, Anthropology, and 
General Biology), v.,4-6; vi., 1-4(1910-11). 

Department of the Interior: Bureau of Forestry— 
Annual Report of the Director, 1909-10(1910). 

Marseilles. 

Faoulte dks Sciences dk Marseille — 

Annales. xix.(l91G). 

Melbourne. 

Australasian Journal of Pharmacy, Vote. xxv. No 300. 
xx vi.,301-311(1910-11), From the Publisher, 

Australasian Ornithologists’ Union— 

Bulletin No.2(19ll). 

“The Emu.” x.,3-5; xi., 1-2(1910-11). 

Commonwealth of Australia ; Minister of Trade and 
Customs — 

Pamphlet: “Onchocerca G%beoni t the Cause of Worm-Nodules 
in Australian Cattle.” By J, A.* Gilruth and G. Sweet* 
With Notes, Ac,(8vo. Sydney, 1911). 

Commonwealth Bureau of Census and Statistics— 
Official Year-Book of the Commonwealth of Australia. No*4, 
1901-10(1911). - " 



DONATIONS AND EXCHANGES. 


715 


Department of Agriculture or Victoria— 

Journal viii.,12; ix. t 1-10(1910-11), 

Report for the Years 1007-10(1910). 

Field Naturalists' Club of Victoria— 

Victorian Naturalist, xxvii.,8-12; xxviii., 1-6(1910-11). 
Rules, 1905(1911). 

Public Library, Museums, &c., of Victoria— 

Catalogue of the Natural Science and Technical Periodicals 
in the Libraries in Melbourne. By T. S. Hall and E. R. 
Pitt. Second Edition( 1911), 

Report of the Trustees for 1910(19) 1). 

Royal Society of Victoria— 

Proceedings. New Series, xxiii.,2; xxiv.,l(l911). 
University of Melbourne— 

Calendar. 1911(1910). 

Mexico. 

Instituto Geologico be Mexico— 

Boletin, Num.27(1910). 

Parergones. iii.,6-8( 1910-11). 

Modena. 

La Nuova Notarisia— 

Serie xxii. Gennaio, Aprile, Luglio, OfctoBre, 1911(1911). 
Frovh the Exiitor , Dr . G. B . De Toni . 

Monaco. 

MVSEK O^EArOGRAPHIQUE DE MONACO— 

# Bulletin, vii.Nos. 188490; viii M 191-2i7(1910-ll). 

Montevideo. 

Musso Nacional be Montkv idbo— 

Analee. Vol,YH.[Flora Uruguaya, Tomoiv.]Ent.3,pp. 129*224; 
&erie ii, Toiuo l, Entiii., pp. 1-95(1911). 

Montreal. 

Royal Bpbmrx of Canada— 

Proceedings and Transaction*. Third Serica iv.,1910(1911). 
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Munich 

Koniolichr Batkkibohk Akadkmie der Wissenschaften— 
Abhandlungen der Math.-physikal. Classe. xxiv.,3; xxv.,4-5 
(1910) — Supplement Band i,T.p.<fcc.; ii.,2-4; iv., 1-2(1910-11), 
Pamphlet : “ Carl von Voit ”(4to. 1910). 

Sitzungsberichte der Math.-phyeikal. Classe. 1910, 5-15 u 
Schlusshef t( 1910). 

Nantes. 

SoGIKTK DKS SciKNCBS NaTUKRLLKH DK l’OuKST DK LA FbANCK — 
Bulletin. 2 m *Serie. x., 1-3(1911). 

Naples. 

Zoologische Station zv Neapel— 

Mittheilungen. xx.,2(19il). 

New Haven, Conn. 

Connecticut Acad key— 

Transactions. xvi.,pp.247-382, 383-407(1911). 

New Orleans. 

Lou i sana State Museum— 

Bulletin No.i. Natural History Survey(19L0). 

New York. 

American Geographical Society— 

Bulletin, xlii.,10-12; xliii,, 1-10(19J0-JI). 

American Museum of Natural History— 

Annual Report [Forty-second] for the Year 1910(1911). 
Anthropological Papers. v.,2(1910). 

Bulletin. xxviii.-xxix,( 1910-11). 

New York Academy of Sciences— 

Annals, xix.,3; xx.,1-2; xxi.,pp. i-10, 11-86(1909-11). 

Norman, U S A 

State University of Oklahoma— 

Research Bulletin, No.4(1910). 

Ottawa. 

Geological Survey of Canada— 

Contributions to Canadian Paleontology, Quarto Settea 
iti.,5(l910)[No.l 109], * 
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Geological Survey of Canada (continued) -- 

Publications: Memoirs,Nos. 1-2,4-5,10[Nos.l09l, 1093,1101, 
1110,1173]; No.8-E[No. 1115]; No.l4-N[No.l 143]; No.12- 
P[No.l 141 j; No. 11 -T[No.l 139](1910)- Reports, Nos. 1064 
with Map No.1066, 1080 and 1006(in one)[ 1910-11 ]— 
Summary Report for 1910( 1911 ([No. 1170]. 

Oxford. 

Radcliffe Library, Oxford University Museum — 
Catalogue of Books added during 1910(1911). 

Palo Alto, Oal. 

Leland Stanford Junior University— 

Publications. University Series. Nos.3-4(I910). 

Para, Brazil. 

Musku Gorldi [Musku Parabnse] de Hist. Nat. k Ethnoq.— 
Boletim. vi.,1909(1910). 

Paris. 

Journal db Conch yliologib. lviii,,2-4(1911). 

Museum d’Histoire Naturklle— 

Bulletin. Ann^e 1910,3-5(1910). 

Sooibte Entomologique dk France— 

Annales. lxxix.,2 4(1910-11). 

SoClETE ZOOLOQIQUE DB FRANCE— 

M^moires xxii.(1909). 

Perth, W.A. 

Geological Survey of West Australia— 

Annual Progress Report for the Year 1910(1911). 

Bulletin. Nos.39, 41(1910-11). 

Government Statistician, West Australia— 

Monthly Statistical Abstract. 1910, Nos. 125-127; 1911,Noa. 
: 128-136(1910-11). 

PMI«AMp>i4» 

Academy or Natural Sciences— 

Proceedings, lxii.,3; lxiii.,1 (1910-11). 

American Philosophical Society— 

Proceedings. xlix ,195-197; 1., 198(1910-11). 
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University of Pennsylvania- 
Contributions from the Zoological Laboratory for 1910-11. 
xvi(1911). 

Zoological Society of Philadelphia— 

Thirty-ninth Annual Report of the Board of Directors, 
April, 1911(1911). 

Pietermaritzburg. <• 

Natal Government Museum ■- 
Annals. ii.,2(1910). 

Catalogue of a Collection of Rocks and Minerals from Natal, 
<kc.(1909). 

Portici 

Laboratory di Zoologia Generals e Agraria della R. 

SCUOLA SUPKUIOIIE D*AgRICOLTURA IN PORTICI — 
Bolletino. v.(191l). 

Prague. 

Societas Entomologica BOHEMIAS— 

Acta, vii.,3-4; viii.,1 (1910-11). 

Pusa, India. 

Agricultural Research Institute— 

Agricultural Journal of India, v.,4; vi,, 1(1910-11). 

Bulletin, Nos. 19-20( 1910). 

Memoirs of the Department of Agriculture in India. Botan¬ 
ical Series, iii.,6; iv. f 1(J 910-1J)—Report of the Agricul¬ 
tural Research Institute, 1909-10(1910)—Report on the 
Progress of Agriculture in India for 1909-10(1911), 

Richmond, N S W. 

Hawkesbuby Agricultural College— 

H. A. C. Journal, vii.,12; viii.,1-11(1910-11). 

Rochester, N.Y. 

Rochester Academy of Science— 

Proceedings. iv.,pp,233-241 (contents,<kc.);v.,pp, 1-38(1910-1 l)i 

St. Louis. 

Academy of Science, St. Louis— 

Transactions. xviiL,2^6; xix., 1-10(1900-10). • 
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Missouri Botanical Garden— v 
Twenty-first. Annual Report, 1910(1910). 

St. Petersburg. 

At: adewik Imperials des Sciences— 

Annnaire du Mus4e Zoologique. 1910, xv.,4; 1911, xvi.,1-2 
(1910-11). 

Bulletin. 6'"*.S4rie. xv.,4(l910)—6*8drie. 1910, 12, 14-18; 
1911,1-13(1910-11). 

CoMITE GbOLOOIQUE (InSTITUT DBS MlNES)-— 

Bulletins, xxviii.,9-10; xxix.,1-10(1909-10). 

M^raoires. Nouvelle Serie. Livraisons 63-57, 59-60,66,68 
(1910-11). 

Russisch-Kaiberltche Mineralogischb Gesei.lschaXt— 
Verhandlungen. Zweite Serie. xlvi.,2(1908). 

Sociktas Entomologica Rossica— 

Horae Kntomologicae. xxxix.(1910). 

Revue Russo d’Entoinologie. x.,3-4; xi.,1(1910-11). 

Sea Francisco. 

California Academy of Natural Sciences— 

Proceedings. Fourth Series. i.,pp.7- 288( 1911). 

Santiago de Chile. 

Musbo Nacional db Chile— 

Boletiii. ii.,2(1910). 

Societe Soientifique nu Chili— 

Antes, six., 145( 1909). 

Stockholm. 

Entomqlogiska Foreningen i Stockholm— 

Eutomologisk Tidskrift. xxxi., 1-4(1910). 

Konoi., Sven ska Vetenskaps-Akadkmie— 

Arkiv tBofanik, x,,1(1910),— Kemi. iii.,6; iv., 1(1910-11).-- 
Mathematik, Astronomi ock Fyxk. vi., 2-3( ] 910).— 
vil., 1(1911), 

Awbok 1910 BiUga 2-3(1910). 

Handlingar, N.F. xlv.,8-12; xlvi., 1-3(1910), 
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Kongl. Svknska Vrtevskaps-Akadrmik (continued)— 

Kongliga Svenska Fregatten Eugenios Resa omkring Jordon, 
1851*53- Botanik, iii.[Haft 15]; Zoologi, vii.[Hiift 16: 
Sluthafte]. T.p.Ac,{ 1910). 

Les Prix Nobel en 1908(1909). 

Stuttgart. 

Vbrein f. vatrrlabndTsche Naturkundk in Wukrttem- 

IiERG— 

Jahreshefte. Ixvi. Jahrgang nebst eine Beilage(1910). 

Suva, FIJI. 

Govkhnmknt Printer— 

Report on the ltoeks of Vitilevu and Vahualevu. By N. D. 
Cochrane, Government Mining A dviser(Legislative Council 
Paper, No. 15, 1911). 

Sydney, N.S.W. 

Aquarium Society of New South Walks— 

“The Aquarium in Australia.” No.l(191I). 

Australian Museum— 

Memoir iv., 13-15(19) 1). 

Records. viii,,2; ix.,2(1911). 

Special Catalogue No,i. iii., 1-3(1911), 

Botanic Gardens and Domains, Sydney— 

Annual Report for 1909(1910), 

Critical Revision of the Genus Eucalyptus, ii.,2*3(191041). 

By J, H. Maiden, Government Botanist, Ac. 

Illustrations of New South Wales Plants not previously 
depicted, Parts ii.-iii. (4to,, 1908-11). 

Bureau of Statistics— 

Official Year-Book of New South Wales, 1909-10,Parts 346; 
1911,Part l<i 01041>. 

Department of Agriculture, N.S.W — 

Agricultural Gaaette of New South Wales, xxi.,12; xxii, 
1-11(1910-11). 

list of Publications, March, 1011, 
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Department or Agriculture, Forest Branch, N.S.W.— 
Forest Flora of' Now South Wales. By J. H. Maiden, 
Government Botanist, <&c. v.,2-5(l910-l 1). 

Report of the Forestry Branch for the Year ended 30th 
June, 1910(1911). 

Department of Mines— 

Annual Report of the Department of Mines for 1910(1911). 
Mineral Resources. Nos.l3-14(1910-ll). 

Department or Public Instruction— 

Public Instruction Gazette of New South Wales, 1911, Part 

1 ( 1 * 11 ). 

Department or Public Instruction: Teachers’ College— 
Records of the Education Society. Nos 1-6,9-10(1909-11). 
Department of Public Instruction : Technical Educa- 
cation Branch— 

Technical Education Series, No. 17. Guide to the Techno¬ 
logical Museum( 1910). 

Technical Gazette of New South Wales, i., 1-2(1911). 
Harrinoton’s Photographic Journal. xix.,No«.223; xx.,225- 
234(1910-11). From the Publisher$. 

Institution or Surveyors, New South Walks— 

“The Surveyor.” xxiii., 11-12; xxiv., 1-10(1910-11). 

New South Wales Naturalists’ Club— 

“ Australian Naturalist.” ii.,4-8(1910-11). 

Public Library or New South Wales— 

Report of the Trustees for the Year 1910(1911). 

Royal Anthropological Society or Australasia— 
“Science of Man” N.S. xii.,9-12; xiii., 1,3-7(1911). 

Royal Society or New South Wales— 

Jotuxuil end Proceedings, xliv.,2-4; xlv., 1(1910-11). 
University or Sydney— 

Calendar, 1911(1911). 

iWfejhtt. : 

Impsrul Univsesity or Tokyo— 
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College of Science, Imperial University of Tokyo- 
Joumal. xxvii.,15-20; xxviii,; xxxi,(l910-1T), 

Tokyo Zoological Society— 

Annotationes Zoologic® Japonenses. vii.,4-5(191041). 

Toronto. 

Canadian Institute— ** 

Transactions. ix.,lU^lO). 

Tunis. 

Institut Pabtbuu de Tunis— 

Archives. 1010,4; 1911,1-3(1910-11). 

Turin. 

Museo di Zoologia, &c., della R, Univkrsita di Torino. 
Rollettino. xxv.,Nos.616-633( 1910). 

Upsal. 

Kongl. Univerbitkts-Bibliotrekbt i Ufsal— 

Brel och Skrifvelser af och till Carl von Linni m*d Under 
stdd af Svenska Staten utgifna af Upsala Universitet. 
Forst&Afdel., Del v.( 1911).—Akademische A bhandlungvon 
A.Roman[“Iehneumomdenausdem Sarek-Gebirgfc.” 1909]. 
— Academical Dissertation by A. Geijer[“ Geology of the 
Koruna District, Lapland,” No.2; 1910]. 

RkGIA SociETAB SCIENTIAHUM UpSALlHNSlS— 

Pamphlet: “Till Kungl. Vetenskaps-Societeten i Uppsala 
vid doss 200-ArsjuhilsBum af Uppsala Universitet den 19 
November, 1910”(4to., 1910). 

Vienna. 

fc, K. NaXUBHISTOBISCHKS IlOFMUSEUM IN WlEN— 
Annalen. xxiii.,3-4; xxiv M 1-4(190941). 

K. K. ZooLOGiscH-BOTANiacHE Grbellsch af t— 

Verhandlungen. lx.,7-10; lxi,,l-$<1910-ll). 

Washington, D O 
Bureau of American Ethnology— 

Bulletin. Nt».B0 37, 40 Pt.i, 43,46, 49,60(1010*11.} 



DONATIONS AND EXCHANGES. 


723 


Carnegie Institution of Washington— 

Department of Experimental Evolution : Annual Report of 
the Director, 1910[Report from Year-Book No.9]. 

Smithsonian Institution — 

Annual Report of the Board of Regents for the Year ending 
June 30th, 1909(1910). 

U. 8. Department of Agriculture— 

Bureau of Animal Industry. Bulletin, Nos.39 Parts xiv., 
xix., xx., xxvi.-xxxii., 124, 125 Pt. i.{ 190640). 

Bureau of Biological Survey. Bulletin, Noa.31, 34, 35(1910). 
Circular, Nos.7 4-75(1910), 

Bureau of Chemistry, Circular, Nos.66, 58-60(1910). 

Bureau of Entomology. Bulletin, Noe.64,Pt.ix.fcontents,Ac.), 
75(contente,<kc.), 80 Pts.vi.-viu.,82Pts.vi.-vii., 85.Pta.i., iv., 
vii.(contents,<fec.), 86,88,90 PtsJL-iii.,91,93,94 Pt.i., 95Pts. 
i.-ii., 96 Pts.i.-iii., 97 Pts.i.-iii., 99 Pt.i.(1910-ll) Circular, 
Nos, 122,123,125,127-142(1910-11) Report of the Ento¬ 
mologist for 19l0t 1911)—Technical Series, No.16 Pt.iv., 
19 Pt.iii., 20 Pfce.Uv., 21(19f0-ll). 

Bureau of Plant Industry . Bulletin, Nos.171,172,178, 180- 
185, 190,191(1910)- Circular, Nos.60-61(1910), 

Bureau of Soils, Bulletin, Nos.67, 69, 70, 72(1910), 

Farmers' Bulletin, Nos.401-402,404, 406, 408, 409, 411-413, 
415, 417,418, 444, 459(1910-11). 

Forest Service. Bulletin, No,81(1910)—Circular, Nos.59(r.), 
160, 171,17& 180,181(1907-10), 

Office qf J Stations. Bulletin, Nos. 227-228(1910)— 
Circular, Nos.98,102(1910)- Experiment Station Record, 
xxii,7-8 and Index No.I; xxiii.,1-2, 5(1910). 

Office <f Public Moods . Circular, No.92(1910). 

Office qf the Secretary. Circular, No.37(1911). 

Year-Book, 1910(1911)—Year-Book Separates, Nos.531, 587 
(1911). 

V . S. Geological Sub vex— 

r touHetin- No*381, 425-427,429-430, 432-447, 453,465(1910- 

11 ). 
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U.S. Geological Survey (continued )— 

Professional Papers. Nos.68,72(l 910-11). 

Thirty-first Annual Report for Year ending June 30th, 1910 
(1910). 

Water Supply and Irrigation Papers. Noe.237,239-240,246- 
247, 250-251, 253-255, 257,258,260,262,264,270(1910-11). 
U. 8. National Museum— 

Annual Report for Year ending June 30th, 1910(1911). 
Bulletin. Nos.71 Pts.i-ii., 73-75(1910-11). 

Contributions from the U.S. National Herbarium, xiii.,3-9; 

xiv.,1-2; xv.(1910-l 1). 

Proceedings. xxxvii.-xxxviii.( 1910-11). 

Washington Academy of Sciences— * 

Journal. i.,l-3(19il). 

Proceedings. xii.(19l0), 

Wellington, N.Z. 

Department of Lands and Survey- - 
C.13. Report on the Dune-Areas of New Zealand: their 
Geology, Botany, and Reclamation. By L. Oocfafcyne, 
Ph.D., F.L.S.(1911). 

New Zealand Institute— 

Transactions and Proceedings, xliii, 1910(1911). 

private donors. 

Distant, W. L., London.—Six Separates; (a ) u Australian Cica- 
didm, with Remarks on some recent Disputation ”; (b) u On 
some recent Rhynehotal Criticism’’[Ann. Soo. Ent. Belgique, 
liv., lv.,1910-11 J— (c-d) “Rhynehotal Notes, No.lii., Parts 
2-3 (e) u Rhynchotafrom the Aru Islands”; (/)«Rhynehota 
from the Solomon lslands[Ann. Mag. Nat, Hist'8), vi., viii., 
1910-11]. 

Froggatt, W. W., F.L.S., Sydney*—Six Separates and three 
Pamphlete[ Miscellaneous Publications of the Department of 
Agriculture of New South Wales, Noe.1221,1327,1881*1878, 
1386,1408(1909-11); Farmers’Bulletin, Nos,24 and 84(1910); 
Science Bulletin, No.2(1911jf]. 
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Hbnhikskn, G., Bergen -One Patnphlef: “Geological Notes" 
(Christiania, 1910). 

Jankt, C., Voisinlieu prise Beauvais(Oise)—Two Pamphlets; (a) 
“Sur la Morphologic de 1'Iusecte"; (7>/‘Sur I’Ontogrfnfese de 
iTnsecte[F. 27-28 : Limoges(1909)]. 

Both, Dr. W. E., Pomeroon River, British Guiana—One Sepa¬ 
rate : “ Some Technical Notes from the Porueroon District, 
British Guiana." Part ii.[Joum. R. Anthropol. Inst., xl., 

1910] . 

Skhgbbvsky, N. D., St. Petersburg-One Pamphlet: “Finland, 
the Question of Autonomy and Fundamental Laws. "(London, 

1911) [Translated and presented by V. E. Marsden, M.A., 
St. Petersburg]. 

Smith, E. A., I.S.O., F.Z.S., London—Seven Separates: fo/*Con- 
etiological Notes"; (b)“ Note on the Animal of the Genus 
tVaojftalra"; (c ) 1 Collation of Chenu’s Illustrations Conchy - 
liologiques”(by C. D. Sherbom and E. A. Smith); frf/'Recenfc 
Species of Vulsella'; (e /‘New Species of Phasianella from S. 
Africa"; (f)“ Marine Shells from Christmas Island"[Proc. 
Malaool. Soc. ix.,1910-11]; (g) u On 8. African Marine Mol- 
lusca," 4c,[Ann. Natal Mus. ii.,1910]. 

Smith, R. Giikig*, D.Sc., Sydney—Pamphlet: “Northumberland 
vHea-Fiahoriee Committee, Report on the Scientific Investiga¬ 
tions for 1910, and to June, 1911"(Newcastle-upon-Tyne, 

Stbad, D. Q., Sydney—Pamphlet: “A few Facta about the 
Fisheries of Mew South Wales’’(Sydney, 1911). 

Svrxl, T., F.L.8., Sydney —Pamphlet: “The Northern Territory 
of S. Australia : Annual Report of the Government Resident, 
with Report by Rev. J. E. Tenison-Woods, on the Geology 
of the Territoi'y"(Adelaide, 1888)—Four Pamphlets by Prof. 
F. Silveetri: (a)" Note Diplopodologiche”[BoU. Mus. Zool. 
Ao.R. Univ. di Torino, tviii.,1903); (b/‘ Materiali per lo 
Studio dei Tiaanuri, vi.-vii.”[Redia, ii.,1904]; fe/‘Ueber die 
Projapygiden und einige J apyx-Arten”[Zool. Anaeiger, xxviii., 
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1905]; (d) t( Contribute alia eonosoenxa dei Muchilidm dell 1 
America Setter* trionale[ Boll, Lab. Zoo]., R. Scuola d’Agric. 
in Portici, v. Agosto, 1911] One Centennial Exhibition 
Pamphlet^MeUtourne, 1888): “Queensland, A Sketch,” by 
H. C. Luck—Pamphlet; “ Catalogue of the Indigenous 
Woods in the Queensland Court, Colonial and Indian Ex 
hibition of 1886,” by*F. M. Bailey{ 1886)—Transactions of 
the Queensland Acclimatisation Society, Void., Part 2(1893), 


[Printed off 11th May, 1019.J 



iisroiEix:. 

(1911.) 


(a)GENERAL INDEX. 


Acacia-seeds, Distribution of Ni¬ 
trogen in, 97. 

Address of the President (C. Hed- 
ley), March 29th, 1911, 1-39. 

Affinities of Cvenoleste* (R, Broom), 
815. 

Agricere and Bacterio-toxins of 
Soil, 879. 

Alga, retiform. ... See Exhibits 
(Whitelegge, T.). 

Alg», marine, Gases present in the 
Floats (Vesicles) of, 626. 

Amyeteridw of the “Voyage de 
V Astrolabe, 1835/’ 141. 

Announcements: Alteration of 

time of Meetings, 81*—Anton 
Dohrti Memorial Fund, 804— 
Citizens’ Meeting to further the 
interests of the Mawson Ant- 

, arctic Expedition, 155—Elec¬ 
tions, 89, 81—Fellowships, 605. 
882—Prof. David’s lecture on 
Antarctica, 155—Proposed re¬ 
servation of portion of Kanga¬ 
roo Island, in the interests of 
the fauna and flora, 155. 

Apple (Pome), Fibro-vascular Sys¬ 
tem of, 613, 

Apples affected with Bitter Pit. 
Set Exhibits (Smith, R. Grefg), 
158* 

“Astrolabe, 1 * Amycteridm of the 
Voyage de I\ HI* 

Atylmia yrandi flora. See Exhibits 
(Ghee1, E.). 

Australian Alps* Grass from the. 
Bet Exhibits (Turner, F»). 

.xe-head, Aboriginal stone* See 
Exhibits (defend, J. B.), 4%. 



\ Fiji, freshwater Shii 
pee Exhibits (Steel 


fctoxihs and Agrioere of 


£ 


Badge for field-Botanists. See Ex¬ 
hibits (Miss Hynes), 156. 

Baker (It. T.). See Exhibits. 

Balance Sheet, 1910, 40. 

Ball, Algal. See Exhibits (Chap¬ 
man, H. G.). 

-Mulga. See Exhibits (Havi- 

land, F. E.). 

Balloon-weed. See Exhibits (Stead, 
D. G.), 

Balmoral Beach, fibre-ball from. 
See Exhibits (Chapman, H. G.). 

Bear, Native. See ExhibitsCWhite, 
H.L.). 

Beaumont (Miss H.). Elected a 
Member, 155. 

Bees of the Solomon Islands, 160. 

Beetles', earthen egg-cases of Sea- 
rabeid. See Exhibits (Froggatt, 
W. W.). 

Bickford (E. I.). Elected a Mem¬ 
ber, 847. 

-Remarks on the need for the 

protection of the fauna and 
flora of West Australia, 505. 

-. Bee Exhibits. 

Birds, Cestodes of, 58. 

-. See Exhibits (Harrison, 

L. ; Hull, A. F. B.; North, A.. 
J.). 

Bitter Pit of Apples. See Exhibit® 
(Smith, R, Greig). 

Bladder-weed. See Exhrbits(Stead, 
D, G.), 

Blood, Contribution to a Know¬ 
ledge of the Chemistry of, No. i., 

Brachychiton hybrid flowering. 
See Exhibits (Cheel, E.). 

Broom (R.). On the Affinities of 
Cmnaleetee [Maxsopiaua] /*815, 

Browne (W. R.). Elected a Mem¬ 
ber 81 

Bubble-weed. See Exhibits (Stead, 
D. 0.), 




INDEX. 


ii. 


Burragorang, flora. See Camden 
to Burragorang, flora, ML 
Butter-fish. See Exhibits (Stead, 
D. G.). 


Cabbage Tree Island. See Ex¬ 
hibits (Hull, A. B. F.). 

Ccenolettes, Affinities of, 315. m 

Cambage (R. H.). Notes on the 
Native Flora of New South 
Wales. Fart viii. • Camden to 
Burragorang and Mount We* 
rong, 541. 

Camden to Burragorang and Mt. 
Werong, flora of, 541. 

Cameron (1\). On a collection of 
Parasitic Hymenoptera (chiefly 
bred) made by Mr. W. W. Frog- 
gatt, F.L.8., in New South 
Wales, with Descriptions of new 
Genera and Species. Parts i.-ii., 
333, 636. 

-. On Parasitic Hymtnop* 

ter a from the Solomon Islands, 
collected by Mr. W. W. Frog- 
gutt, F.L.S., 341). 

Campbell (J. H.). Ile-elected Hon. 
Treasurer, 81.' 

Carne (W. M.). See Exhibits. 

Carter (H. J.). Revision of Vtero* 
he kens (eontd.) and of Saragus; 
with Descriptions of new Species 
of Australian T ene.br ionidw, 179. . 

Cerceris, Revision of the Austral¬ 
ian Species of, 664. 

Cestodes, new Species of Avian, 
58, 

Chapman (H. G.). Remarks on 
the food-value of milk contain¬ 
ing less than 8-5 per cent, solids 
not fat, 83. 

-. See Exhibits. 

Cheel (E.). See Exhibits. 

Chemistry of Blood, Contribution 
to a Knowledge of, 307. 

Christmas Tree of West Australia. 
See Exhibits (Bickford, E. L). 

Chrysalides, remarkable. See Ex¬ 
hibits (D’Ombrain, E. A.). 

Cleland (J, B.). Remarks bn the 
nesting of tho White-bellied Sea- 
eagle, near Sydney, 425. 

-. See Exhibits, 


Cleland (J. B.) ami Johnston (T. 
H.). The ticematozoa of Aus¬ 
tralian Reptilia, No. ii., 479 

Clements (F. M.). Elected a Mem¬ 
ber, 423. 

Cobar District, Notes on the Indi¬ 
genous Plants in the, 507. 

Cockerell (T. D. A.). The Bees of 
the Solomon Islands, 160. 

Coleoptcra, Descriptions of new 
Spocics of Australian, 426. 

Coles (C ). Elected a Member, 
504. 

Collection of Parasitic Hymenop¬ 
tera from New South Wales, de¬ 
scribed, 333, 636. 

Contribution to our Knowledge of 
the Chemistry of Blood, No. i., 
307. 


Contributions to our Knowledge of 
Soil-Fertility, No. ii., 479; No. 
iii., 609; No. iv., 679. 

Cordulephya , on the Genus, 888,‘ 

Corduliince, Further Notes on 
some rare Australian, 366, 

Correa Lawrenciana . #ee Exhibits 
(Cheel, E.). 

Cotton (L. A.). Reappointment to 
a Linnean Macleay Fellowship, 
3—Resumb of year’s work, 
Retirement from Fellowship, 8. 

Couch, Blue, 506—Exotic Blue 
Couch, 506. 

Cronulla Beach, stone axe-head 
from. See Exhibits (Cleland, J. 


B.). 

Crustacean, a rare pbyllopod (Apu$ 
sp.). See Exhibits (Carne, W\ 
M m and Musson, C. T.)* 

Cuckoo, Fan-tailed, from Lord 
Howe Island. Set Exhibits 
(North, A. J.). 


David (T. W. EJ. Re-elected to 
Council, 89. 

Deane (H.). Re-elected to Council, 
39. 

Description of a new LacrCoocid 
from New South Wale»,154. 

Descriptions of n^w Genera And 
Species of . Parasitic 
tera from New South WaU»> wo* 

^—of new Species of j - Anfc* 
tralian €oleopte*a, 48^1^ 



INDEX. 


in. 


tralian Corduliincr , 366—Genus 
Viphlebia , 684—Australian Tene- 
bnonidat, 179. 

Determination of Rhixobia in the 
Soil, 492. 

Diagrams, botanical. See Exhibits 
(Miss S. Hynes). 

Dicecism, variable, in Pittosporum 
undulatum, 329. 

Diphlebia, on the Genus; with 
Descriptions of new SpecicB and 
Life-histories, 584, 

Distribution of Nitrogen in Aca¬ 
cia Seeds, 97. 

Dodd (8.). Elected a Member, 
156. 

D’Ombrain (E. A.). Elected a 
Member, 81. 

- . See Exhibits. 

Donations and Exchanges, 44, 81, 
136, 304, 347 , 423, 504 , 605 , 632 
-For the period, Novem¬ 
ber, 1910, to November, 1911, 
702. 

Dougins Park plants. See Exhibits 
(Hamilton, A. A.). 

Drainage, A Study of Marginal, 
13. 

Dromedary Mountain, Correa 
from. See Exhibits (Cheel, K.b 

Dumolo (Miss H.). Elected a 
Member, 166. 

Dun (W, S.). Re-elected to Coun¬ 
cil, 39. 


of Mallee Hen, See Exhibits 
(Haytlaud, F. ,E.). 

of Whtxe-v'inged Petrel. 


* See Exhibits (Hull, A. F. fi.) 
Egg«Oases of Scarabeid Beetles. 

See Exhibits (Fro^gatt, W. W.). 
Eggs of undetermined insects. 
me Exhibits (D’Ombram, E. 
A.). 

El^ioiis^Attditor,39---<^ounci 1, 39 
--Hon. Treasurer, 81—Linnean 
Macleay Fellows, 191142, 3- 
Naw Members, 81, 166, 804, 
8% m, 604—President, 89^- 
. wyioe-Presidente, 81. 

Intoaoa of Moaotremata and Aus¬ 
tralian Manmpialia, No. ii., 47. 

Exhibits (Johnston, 
-It); 


Exchanges. Sec Donations and 

Exchanges. 

Exhibits: — 

Baker (R. T.). Specimens of a 
fungus (Pomes) growing on 
Forest Oak Props in a coal¬ 
mine, 504—Of rare species of 
PcTMtoma, 306—Of the re¬ 
markable bark of Melaleuca 
bravteata, 604. 

Bickford (E. I.). Flowering 

specimen of Christmas-Tree of 
West Australia (Nuytsia flori - 
bundo), 634. 

Carne (W. M.) and Musson (C. 
T.).—A rare phyllopod crusta¬ 
cean (Apus sp.), from Rich¬ 
mond, N.S.W., 159. 

Chapman (11. G-). A marine 
algal ball from Balmoral 
Beach, 425. 

Cheel (E.). A flowering branch 
of a hybrid B racliy chi ton; a 
small log of Correa Lmvrcn- 
ciana y 635; and [for Mr. 
Maiden] drawings of, and a 
Note on two grasses, 634— 
A grass (Digitaria) from 
Parsley Bay, 424 — English 
primroses with phyllodic se¬ 
pals, 505—Fungi, 606; Suc¬ 
ker-branches of Peach affect¬ 
ed with “Poach Leaf Curl,” 
607 — Remarkable plants; 
Solanaceous plants unaffected 
by potato-blight, though ex¬ 
posed to infection, 168— 
Specimens of Atylnsia and 
Nmolobium; an original 
specimen of Persoonia media, 
347-348—Specimens of West 
Australian species of Per- 
soonia; A fresh flowering 
specimen of the West Austra¬ 
lian Wax-plant; Specimens of 
rare species of Persoonia, 
305-306. 

Cleland (J. B.). Mosquito-larvee 
from Mount Kosciusko; and 
an aboriginal stone axe-head 
from Cronulla, 424-425. 

D’Orabrain (E. A.)- Chrysalides, 
and eggs of insects, 425. 
Fletcher (J, Jj). {For W. M. 
Oarne and C. T, Musson] A 



iv. 


INDEX. 


Exhibit* 

rare phyllopod crustaceaii, 159 
—Specimens of rare species of 
Versoonm, 306. 

Froggatt (W. W,). A large, 
wingless grasshopper, 159— 
Earthen egg-cases of Scara- 
beid Beetles, 348— Living lar¬ 
val stages of the Great Leaf- 
insect of Ceylon, 635—Named 
Australian Biting-flies 506— 
Specimens of the Kurrajong 
Star-psylla, and of parasite 
Hymenoptera. 305—Specimens 
illustrating the life-history of 
a weevil destructive to Pine- 
trees, 608. 

Gurney (W. B.). Specimens il¬ 
lustrating the life-history of 
an indigenous parasite of 
Fruit-flies, 304. 

Hamilton (A. A.). Two grasses, 
347—Unrecorded plants col¬ 
lected at Douglas Park, N. 
S.W.,83. 

Harrison (L.). Photographs of 
Yellow-breasted Robin apd 
White-shafted Fan tail,347—A 
skin of the Cape Petrel, and 
MaUophagan parasites there¬ 
from, 633. 

Haviland (F. E.). A Mulga-ball 
from the intestine of a sheep; 
and an egg of the Mallee-hen, 
634. 

Hull (A.F.B.). An egg and nest¬ 
lings of the Wbivf -winced Pet¬ 
rel, from Cabbage Tree Island, 
82—[For Mr. L. Harrison] A 
skin of the Cape Petrel, and 
MaUophagan parasites there¬ 
from, 633. 

Hynes (Miss S.). Botanical dia¬ 
grams for use in schools ; and 
a badge for field-botanists, 156. 
Johnston (T. H.). Australian 
Entossoa, 157—Fungus-smitten 
plants, 83. 

Le SouSf (A. S,). The skin of a 
very dark specimen of the 
Vulpine Phalanger from West 
Australia, 425. 

McCulloch(A.R.). Fishes, rare or 
unrecorded, from Manilla and 


Exhibits: — 

Clifton, N.8.W., and a drawing 
of an overlooked Port Jackson 
fish (Schuettea scaUirtjHHni* 
Steindachner), 82; from Murray 
Island, 305, 347 423, 606; from 
Dunk and Masthead Islana8,606. 

Maiden (J, H,). Drawing and 
specimens of a Tasmanian sap¬ 
rophyte (N.O. Jiurrnanntacem ), 
607—Drawing of two Couch 
grasses, one previously unre¬ 
corded, 634. 

Musson (C.T.) and Carne (W.M.). 

A rare phyllopod crustacean 
from Richmond, N.8. W., 159. 

North (A. J.). Birds: Stone Run¬ 
ner from Leigh’s Creek, 44: Pet¬ 
rels from Lord Howe and South 
Solitary Islands, 84; A small 
race of the Laughing Jackass 
from the Jardine River, 159; 
Plumed Bronxe-wing Pigeons 
from various localities, and a 
Fan-tailed Cuckoo from Lord 
Howe Island, 805. 

Petrie (J. M.>. (For Dr, H. «L 
Chapman] A marine algal hall 
from Balmoral Beach, 425—De¬ 
monstration of Guignard’s new 
method of detecting hydrocyanic 
acid compounds in plants, 635. 

Smith (ft. Greig). Apples affected 
with Bitter Pit, 158. 

Stead (D. G.). Fishes: photograph 
of a Sail-Fish caught at Port 
Stephens, and a living Butter- 
Fish, 44: Blue-Eyes, living in 
both fresh and salt water, from 
Wamberal Lagoon, 156; Oyster-- 
Blennies from Broken Bay, 605— 
An ovigerous Pycnogonid, from 
off Nobbys, 504—An aboriginal 
nulla-milla; and examples of a 
seaweed known as Balloon -weed * 
Bubble*weed or Bladder-weed, 
detrimental to oysters, 632 . 

Steel (T). Specimens of a fresh- 
water ship-worm, and of a piece 
of red-gum pile riddled with 
burrows, from Ba River, Fife 
504. ' 

Turner (F.). Various plants, 84~r. • 
An unrecorded Inman graiia 



INDEX. 


V. 


Exhibit* :■— 

from the Clarence River, 169— 
A rare grass from the Austral¬ 
ian Alps, 423—Grasses from 
North Australia, 424; The 
exotic “Blue Couch/’ 506;—An 
acclimatised specie* of Eragros- 
tu now established in N. W. 
Australia, 607. 

White (H. L.). A skull of the 
Native Bear, showing an exten¬ 
sive osseous growth, 166. 

Whitelegge (T.). Fresh specimens 
of Utricularia , of a retiform al¬ 
ga, and of an uncommon Hepn- 
tic, 606. 

Fantail, White-shafted. See Ex¬ 
hibits (Harrison, L.). 

Fauna and Flora Protection Cora- 


> 

Forde (Mrs. E,). Obituary notice 
of, 9. 

Forsyth (W.). Obituary notice of, 

10 . 

Froggatt (J. L.). Elected a Mem¬ 
ber, 347. 

- — (W, W.). Description of a 
new Lae-Coccid (Genus TacKar- 
dm), from New Sotith Wales, 
164. 

-Parasitic Hymenoptera 

collected by, 333, 349, 636. 

-- See Exhibits. 

Fruit-Flies, indigenous parasite 
of. See Exhibits (Gurney, W, 
B). 

Fungi, remarkable or unrecorded. 
See Exhibits (Baker, R. T.; 
Cheel, E.; Johnston, T. H.). 


mittee of 8.A., 156. 

Eavositet, Note on a new Species 
of, 700. 

Fellows, Linnean Macleay, R4- 
sum4s of the year’s work, 6-7. 
Fellowships, Linnean Macleay: 
Announcement* respecting, 606, 
632—Elections to, 8—Retire¬ 
ments from, 3. 

Ferguson (E, W.). The Amyeieri- 
dw of the “Voyage de VAstro¬ 
labe. 1835,” 141. 

Fibre-ball, algal, from Balmoral 
Beach. See Exhibit* (Chapman, 

a gj. * 

Fiji, freshwater Shipworm from. 

Set Exhibits (Steel, T.). 

Fishes, remarkable or unrecorded. 
Set fexhibit* (McCulloch, A. R.; 
Stead, D. QX 

Fletcher <J. J.). Remarks on the 
t^e-looality of Ptrtoonia media, 

—-r-. Set Exhibits. 

Flies, Biting (Tobonfdm). See Ex- 
hifnits (Froggatt, W. W.). 
Floats (Vesicles) of Marine Aigro, 
Gases 'present in, 826. 

Flora of Ne* SkroUi Wales, Notes 
on the native, 641- 
Flynn■■($/, f.). Appointment to 
i ^ Linnean Macleay Fellowship, 
from' Fellowship, 


Garlond (J. R.). Re-elected to 
Council, 89— Elected a Vice-Pre¬ 
sident, 81. 

Gases present in the Floats (Ves¬ 
icles) of Marine Algce, 626. 

Genera, new, of Parasitic Hymen- 
optera, 383. 

Genus, Ashbyia, characters of, 86. 

-. (Jercerh, Revision of the 

Australian Species, 664. 

- (Jordultphya, 388. 

- DiphUbta , with Descriptions 

of new Species, etc., 584. 

Globin Sulphate, and Globin from 
Ox-blood, 307. 

Grass, a new Smut in a new Genus 
of, 45. 

Grasses. See Exhibits (Cheel, E.; 
Hamilton, A. A.; Maiden, J. 
H.: Turner, F.). 

Grasshopper, wingless. See Ex¬ 
hibits (Froggatt, W. W.). 

Greenwood (W7 F. N,). Elected a 
Member, 81. 

Grey- (E. C.). Contribution to our 
Knowledge of the Chemistry of 
Blood, No. i., Globin Sulphate 
and Globin from Ox-blood* 807. 

Gurney (W. B,). Set Exhibits, 


Hacker <K.). Elected a Member, 
165. 



VI. 


INDEX. 


H»matojsoa of Australian Beptilia, 
No. ii., 479. 

Hamilton (A. A.). Note on the 
identification of a grass, 424. 

—-. iSVe Exhibits. 


Harrison (L ). See Exhibits 

—-and Johnston (T.H.). Notes 

on some Mallophagan Generic 


Kangaroo Island, reservation of 
portion of, 156. 

Kosciusko, Mount, Mosqu 1 to-lar- 
vfe from. See Exhibits (Ole- 
land, J. B.). , u 

Kurrajong Star-Psylla. Ex¬ 

hibits (Froggatt, W. W.). 


Names, 321. * 

Harwell (W. A.). Re-elected to 
Council, 39. 

Haviland (F, E.). Elected ft Mem¬ 
ber, 504. 

- 1 Notes on the Indigenous 

Plants in the Cobar District, 
507. 

———. Sea Exhibits. 

Hedl<\y(C.). Presidential Address, 
March 29th, 1011, 1-80—Intro¬ 
ductory, 1 --A Study of Margi¬ 
nal Drainage, 13—Summary, 36. 

--. Elected a Vice-President, 

81. 

Hepatic, a rare (Anthocerox). See 
Exhibits (T. Whitelegge). 
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Boopia.327 

tarsata.327 

Boraginese.511, 528 

Bor ago officinalis . 137 

Boronia auemonifolia ... 560, 573 

ledifolia.547 

nor, trifoliata.560 

Bossieea buxi folia.647 

heterophylla ... .607 

lentioularis. 547 

microphylla.561, 607 

prostrata.573 

rhombifolia. 547 

scolopendria .547 

Walkeri. 518 

Bostrychidse. 474 

Bdt^riometopus. 326 

* lljfeM'ooneinis. 326 

Brwjwchiton popu 1 neo-ace rifo- 

lium..635 

Bwtchyoilibe.$07 

antennata.207 

Braohycome calocarpa.624 

heterodonta . 684 

melanooarpa . 524 

paohyptera .624. 

ap. ... 649 

tr achy car pa . 624 

Brachyfoma daphnoides... 549, 674 

Brecon.. . 3*9, 354 

eucalypti. ... 340 

froggatti. ... 339 

leuoostigmuft .. ... 362 

Braoonidte ... 388, 349, 352 
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Braconin®. ... 338, 852 

Bramichtkys woodwardi . 82 

Breynia oblongi folia . 564 

BromuB mollis. 540 

unioloides. 606 

Brunonia australis. 527 

Bryaxis czquata . 430 

atra . 427 

hirta .. 428 

ins ignis . 427 

polita . 428 

Bulbine semibarbata . 537 

Burohardia umbellata. 607 

Burmanniacea*.607 

Bursaria spiuosa. 547, 560 

Byraxis. 439 

Byrrhidas. 462 

Byrsoptera xylist is . 256 

Bythinus niger .427 


Cacochroa gymnopleura .465 

variabilie . 465 

Oaoomantis flabolliformiB. 805 

Ceenolestes ... 315, 316, 317, 319, 

320 

Caanolestida). 316 

Csesalpiniese. 519 

Caladenia alba ... ’..575 

cterulea. 564 

carnea.675 

Calandrinia calyptrata . 514 

CalifiBSchna conspersa ... 398, 596 

Callicoma serratifolia. 561 

Cullimone acacia* .643 

Callistemon lanceolatus... 573, 577 

paludoaus .561 

Sieberi.573 


sp. 648, 561 

Callitris. 608, 536 

calcarata. 508, 537 


I*aok. 

Candollea sorrulata . 549, 568 

Canthigaster bennetti. 305 

cinctus (P).423 

valentin i .428 

Oanthium oleifolium . 523 

Capparideee.511, 513 

Mitchelli . 513 

Capsella bursa-past or is .513 

elliptica. 512 

humistriata .512 

Cardamine hirsutu. 560 

Cardiospermum lialictwttbnm 629 

Cardiothorax saneus.216, 217 

eericollia .218 

seripeunis ... ..218 

aureus.217 

bisulcatus ../. 216 

brevioollis .218, 219 

curvipes . 219 

femoratus .. 217 

lachlanensis.Cl 9 

laticollis...217 

opacicollis. 220 

politicoUis. 214, 217 

tibialis.219 

Carex Gaudichuudiana . 575 

sp.588 

Cwrpocapna . ... 286 

oonficitana .290 

eamtana.288 

immcmij . 265 

pomonella . 287, 637, 641 

Oarpophyllum .626 

Carposinid®. 297 

6’arumbium atillingiai folium... 564 
Oaryophylleee... 511, 514, 560, 672 

Cassia artemisioides .619 

australis.561 

circinata. ... 019 


glauca. 508, 518, 586 

gracilis. 537 

Callosphecodes ralunenais ... 177 

Callyodon pyrrhostethus. 606 

Calobates fiuviatilis .504 

Calopterygid® . 586, 600, 601 

Calopteryginro. ... ... 584 

Calotis cuneifolia.524 

dentex.562 

hispidula . 524 

lappulacea . 524, 562 

Oalytnrix tetragona. 561, 578 

Campanulace®...511, 627, 549, 568 


desolata.519 

eremophila...519 

lamgata .519 

Sophera var. scbinifolia ... 519 

sp*. 265 

Sturtii.519 

Cassinia l»vis.. 522, 525 

longifolia. 549 

quiaquef&ria. 562 

Cassytba paniculata.. 563 

sp.549 

CaaUariua . 508, 523, 586 

Cambagei. 508, (96 
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Cosuarina Cunninghamiana... 550, 
558, 659, 564 


glauca . 550, 557, 558 

Uipidophloia. ... 508, 536 

nana. 564, 575 

paludosa .575 

quadrivalvin . 536, 564 

Bp.504 

stricta . 536, 564 

suborosa. .550, 557, 558, 564, 575 

torulosu. 550, 558, .564 

Casuarineaj ... 508, 511, 536, 550, 
664, 675 

Cauatis flexuosa. 564, 576 

Cedrela australis. 563, 565 

Celastrinesa.511, 516 

Celastrus Cunninghamii . 516 

Gentaurea meliteiisis ..524 

Oentotheca lappacea.424 

Cephalodesmus Bp.348 

Ueratitis capitate.304 

Ceratopetalum a pot alum. 548 

gummiferum. 548, 561 

Geroeris. 664 

antipodes. 666, 676 

aurantiaoa. 665, 666 

australis. 665, 673 

euchroma. 665, 672 

fluvialts. 665, 667 

froggatti. 665, 668 

gifcsi. 665, 671 

uiexpeotate. 665, 674 

labeculata . 666, 676 

minusoula ... 666, 676, 677, 678 

multiguttata. 665, 672 

nigrocincta .673 

opposite... 665, 671 

perkinsi. r . ... 665, 660 

produra. 666, 677 

s«eva. 666, 675 

varipes. 664, 668 

venusta. 666, 674 

viotrix . 665, 670 

Chalcidida . 349, 686 

Gbaloididinse. 349, 636 

Gbaicia. ... 349, 637 

euploe».. . ... 636, 637 

Froggatti...636 

pomon#.637 

.349 

Ghaloiteila pioeiventria .642 

CfcaHoodoma sioula..171 


unoinatum ... 306 


' Page. 

Charadriiformes . 79 

Cheilanthea tenuifolia ... 540, 565, 

576 

Chelodina longioollis. 479, 480 

481, 482, 483, 491 

oblonga . 482, 483, 491 

Oheloiiium. 340, 355 

Chelonua.349 

megaapilus. 341 

Salomon is.355 

Cheuopodium album . 532 

atriplicinum .532 

oristatum.532 

micro phy Hum .532 

murale.532 

triandrum var. hum gi no- 

sum .532 

Chiromys. 320 

Chiroptera . 819 

Chlidanotidm. 285, 293 

Chloanthes stooobadis.563 

Chloris acicularis.540 

scariosa.424 

truncate . 540 

Chlorobapta Besti . 464 

tibialis . 464, 478 

Choanotfi&nia ... 56, 57, 68, 69, 70 

galbuhe. 68 

infundibulum. 68 

meliphagidarum. 58, 70, 79 

Choretruni spicatum .575 

Choristhemis . 413, 414, 416 

Ohristolia .334 

Ohromeurytoma. 648 

olavioornis... . 649 

Chryseida. 649 

Ohrysoehloris. 319 

Cilioe ailjpboides. 181 

Gintractia orus-galli . 83 

Gitriobatus multiflorus .560 

Clam bus corylophoides .458 

flavipes.456 

latens.457 

myrmeoophiius. 466 

pubiventris .456 

rufooastaneus.457 

Simsoni. 456, 458 

Taamaiii. 457, 458 

Tienmsis.,457, 459 

tropicus. ... 459 

Clematis aristata ... 547, 560, 572 
Qhmonyminm ... 350, 351, 653, 654 
Oleridae. 474 
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Clerodendron tomentosum 549, 563 

Clianthus Dampieri .^518 

Coocidium (Eimeria) sp. ... 47,48 

Coelioxys alb icept . 168, 169 

albolineata . 168, 169 

biroL., .. 168 

brevis . 169 

dispersa. 168, 178 

froggatti .. ... 170 

peregrinatn . 169, 170, 178 

regin®. 170 

smithii. 169 

weinlandi . 168, 169 

Ccenagrionin® . 413, 414 

Coleoptera .648 

Collaeerothorax.450 

sculpticeps . 451, 478 

Colpooephalum...821, 322, 323,327 

zebra.327 

Colpomenia sinuosa .632 

Oomesperma ericinum. 547 

volubile.560 

Commersonia echinata . 509 

Fraaeri. 560 

Compoeit® ... 207 , 511, 524 , 549 
562, 574 

(Jonchylits lignifcrana . 229 

Conifer® . fill, 636 

Conura. 637 

Convolvulaoe®.., . 611, 528 

Convolvulus eruhescens .528 

Coprosma hirtella . ... 574 

Cordulegaater .419 

Cordulephya ... 366, 376, 384, 388, 
389, 398, 403, 406, 407 , 408, 409, 
410, 411, 412, 414, 415, 416, 417, 
418, 419, 420, 421 
montana ... 391, 392, 897, 401, 
402, 403, 404, 405, 406, 408, 
410, 412, 414, 415, 416, 417, 
418, 421, 422 

pygm®a ... 388, 389, 390, 891, 
392, 394, 395, 396, 397, 399, 
402, 403, 404, 405, 408, 410, 
412, 414, 415, 416, 417, 418, 
423, 422 

Cordulia.. . 883, 384 

Corduliin® ... 366, 381, 886, 389, 
890, 891, 408, 406, 410, 411, 417 

Cordulina. 376, 881, 382, 383 

Coripera Adamsi. 476 

Correa Lawrenciana .686 

•peciosa. 286, 660 


Pag*. 

Coryiopdid®.458 

Cotula australis . 524, 549 

Craspedia chrysantha. 526 

Richea. 562, 574 

Crassul&ce® ... 511, 521, 548, 661, 

573 

Crocidmema .. 246 

plebeiana . 245, 248 

Crocisa emarginata. 166, 177 

gemmata. 166, 177 

nitidula var. 177 

pulchella. 177 

quartin®.167, 177 

Crucifer® . 511, 512, 560 

Cryptandra amara. ..573 

Cryptin® . 338, 835, 360, 865 

(Jryptopklebia cnrpophaga ... 265 
Cryptostemma calendulacea... 526 

Ctenisophus longicornis .447 

sublongicornis.446 

Cubicorrhynchus morosut 142, 1^8 

Cucumis myriocarpus. 522 

trigonis. 622 

Cucurbitace®. 511, 522 

Gulex australis.424 

cruciann .. . .424 

Cuscuta tosmanica. 88 

Cydostomi .354 

Cydia .246 

aspiducana . ... 245 

Cymbonotus Lawson i an us 526, 574 
Cynodon dactylon ... 539, 634, 685 

incompletus...634, 685 

Cynoglossum suavoolens . 528 

Cyperace®.fill, 537, 564, 575 

Oyperus sp.538 

, Cyrtostylis reniformis. 564 

Cysticercus tenuicollis. 157 

Cystophora.026 

monilifera.628 

Cystoseira. 626 

Dacelo gigas. 169 

leachil. ... ... ... 159 

Dacus tryoni ... 804, 833, 843, 844 

D®mia. 538 

Dampiera Brownii ... 549, 608, 874 

strTota .. 88, 574 

Danthonia bipartita . ... 589 

semiAnnularis. 589 

Dtfption capensis,... ... 608 

Darwinia sp. 3031: 
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Dasyurus .317, 818 

viverrinus.12, 50, 157 

Datura stramonium. 158, 529 

Daucus braohiatus. 523 

Davainea. 62, 75, 79 

himantopodis. 75, 79, 80 

rainuta. ... 79 

Daviesia acicularis. 561 

corymbose. 547, 561, 573 

ulioina. 547, 561, 573 

Degeeriella. 322, 326 

discooephalus. 326 

Dematiacem.607 

Dendrobium sp. 550 

speciosum. 564, 575 

Dendrolagua bennettianus ... 49 

Dennyus. 326, 327 

burmeiateri. 327 

Deatnodus.. 320 

Itovadetta. 584, 585, 603 

Diaphasma carpocapsae .344 

Difcnella longifolia.537 

Diftjpkonta dorsalis.463 

Fmtchi.463 

IHcMia amcebasa . 281 

Diehondra repens ... . 532 

Didelphyid®. 315 

XHdltpoprora. 427 

Dkbu&otbeca thesioides ... ... 83 
Dijriteria didactyla.347, 424, 506 

urn... 506 

DtfeptattT.. 56 

DiUepiapece . ... 547, 560, 572 

DilWynia erioilolia . 547, 561 

floribunda var. spineeoens...547, 

573 

iutiipprina.*.*.561 

Duieura. 584, 585 

Dlult&eriuin.319 

"UM ».« 

taplmoIdM... 686, 688, 590, 591. 

693, 598, 004 
krbridoIdM... 687, 688, 690, 691. 

692, 609, 604 
... 686, 690, 691, 693, 
m, 594, 596, 897, 698, 899, 
■.0P9j 008, '604 

“ *fdee...588, 590, 691, 592, 

594, 696, 598, 599, 602, 

i kdiiforraia.540 

r haematodes ... 898, 417 



Page. 

Diprotodon .819 

Diprotodontia . 316, 317, 320 

Diptera.648 

Oipterina phyllodes .282 

Dipylidiinse... 56 

Dipylidium . 62, 66 

Distomum (Fasciola) hepati- 

cum . 48 

Docophoroides. 324, 326 

brevis. 326 

Dorophorus . 321, 322, 326 

Dodomna. .. 508, 580 

cuneata. 517 

lobulata. 517 

petiolaris.517 

spathulata. 517 

triquetra. 547, 661 

viscosa . 517, 561 

vulgaris. 517 

Doodia aspera. ... 565, 576 

Dorocordulia ... . 383, 384 

Doryphora sassafras.6, 663 

Dothidiocea?. 606 

Drachopbyllum secundum ... 549 

Drosera auriculata . 561 

sp.548 

Droscraoe®. 548, 561 

Dryinoidre .654 

Dryapteris tenera.576 

Dubotsia myoporoides ... 549, 563 

Eecopais aprobola . 275 

Echinococcus granulosus ... 47, 48 

polrfmorphus . 47 

ce$«rtnorim. 47 

Eohtnonema oinotus . 60 

Echthroraorpha... .349 

insidiator ..362 

notulatoria.362 

pallidilineata. 361 

rufa.368 

Eimeria sp.47, 48 

Els&ocarpus cyaacia. 547, 560 

retioulatus.* ... 547, 500, 573 

Elembra.351 

Eleusine eegyptiaca .. 540 

Emex australis. ... 534 

Emydura krefftii ... 480, 481. 482, 
484, 491 

macquariie ... ..480 

Enarmonia ancalota .284 
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Eneara cameluft. 188, 190 

tloccosura . 190 

(/i66odu7H. 191) 

Lacordairei . 190 

latum. 190 

nigrum. 190 

submaculatum. 190 

Weatwoodi.i90 

Encbybena microphylla . 533 

sp. 137 

tomentosa. 533 

Eniscospilus expeditus .361 

salomonis. 361 

Eopsaltria australis .347 

Kpacrzdea? . 549, 563, 574 

Epacris heteronema .574 

microphylla. 563, 574 

paltidosa . 563 

purpurascens . 574 

Ephippug multifasciatus . 44 

Ephthianura. 85 

tipiblefma. .245 


Page. 


Eriostemon difforrais.522 

var. teretifolia. 516 

hispiduluB.547 

myoporoides. 547, 660 

obo valia. 577 

salioifolius...547 

saaber.616 

Eristicus. 349 

froggattii. ... 359 

salomonis.358 

Eritrichium Australasioum ... 528 

Erodium cygnorum. 515 

Erotyllidm .477 

Eryngium plantagineum ., ... 523 
Erythrma australis... 528, 549, 563 

Erythromesostenus. 333 

rufus .334 

Erythromorpha.363 

Ervthropimpla arinna.363 

fiaviceps ... ,,.363 

pallidiceps.360 

Eucalyptus. 522, 582 

acacioides .522 


fcenella . 245 

Epicordulia. 383, 384 

Epinephelus lanneolatus. 82 

Epirrhojca . t .293 

neoris ... . 293 

Episcaplutla gigas. 478 

hemiles. 477. 478 

Kpitheea. 384 

Equisetum. 337 

Kragroatis Brownii. 638 

laniflora.. . 538 

major. 607, 608 

pilosa.538 

pomoides var. mtgastarkya 607 

Erechthites hiapidula. 526 

quadridentata. 526 

Eremophila Bowmatini ... ... 580 

latifatta...530 

Latrobei. 530 

longifolia. 530 

maculata.531 

Mitohelli. 520, 531 

opposition.530 

Sturtii. 631 

Eriachne oiliata. ... 424 

obtuse.588 

pallescena. 424 

scleranthoides var. elongata 538 . 

aquamwa. 424 

Erigeron linifolius ... ... . 524 


aoervula... 562, 569, 570, 574, 
680, 582, 583 

aggregata. 574, 679 

alba us. 562, 667, 568, 569 

amygdaline ... 656, 662, 578, 
67i, 685$, 683 

Bosistoana. 548, 663 

Bridgesiana. 674 

oapitellata . 562, 674 

Oonsideniana. 548, 566 

Coriacea.. 573, 578, 688 

oorymbosa...648, 564, 656, 662 
crebra ... 548, 550, 552, 569, 
662, 574, 680, 58* 

Be&nei... .. 648, 654 

dives. 578, 674 

dumoea.622 

eugenioide*...648, 662, 671, 674 
fastigata ... 574, 679, 580, 683 

goniocalyx. 648, 663, 562 

Gurnm var. acervula. 562 

var. maculosa .662 

var. rubida ... ... 574 

hmmastoma .. 548, 662 

hemiphloia. 648. 660, 661, 

, 662, mi 668 

intortexta.606,818 

louooxylon . ... §M 

longifolia.... 64$, 86ft 

Macarthuri ... 548, 688, 582 
maculata . 548, 661, 58* 
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Eucalyptus maculosa 502, 569, 574 

molliodora . 553, 562, 567 

Mormil ... 516, 516, 521, 522, 

525 

Muelleriana. 562, 571, 674 

numerosa . 548, 556, 562 

obliqua. 574, 578, 683 

oleosa .522 

paludosa. 562, 569 

paniculate. 548 

p&rvifolia .579 

piiulans ... 548, 553, 554, 569 

piperita. 548, 555, 562 

populifolia. 508, 620, 522 

punctata. 548, 562, 674 

quadrangulata . 548, 553, 

562, 568 

radiata .556 

regnans.. 574, 579, 583 

reainifera.548 

rostrata. 632 

rubida. 574 

.556 

siderophloia . 648, 682 

Siebenana ... 548, 555, 562, 
570, 573, 578, 582, 583 

Smithii. 562, 570, 574 

.. 229, 340, 647 

etellulata . 573, 578, 579 

stricta. 574 

Stuartiana . 574 

tereticorni* ... 548, 560, 559 , 

. . 562, 674. 580, 581 

vimmalis ... 570, 574, 579, 683 

Hindis.. 516, 622 

Wilkmsomana (?) 562,571,682 

Euoorduhna 384, 385, 400, 407, 

408, 41J, 412, 416, 417, 
419 421 

Eucosma.. 224, 225, 246 

absoonditana.248 

braohyptycha . 246 

circular a. 245 

halota... 246 

tnUtoprapha . 243 

mosataca . 282 

opsia.247 

psra&a.247 

pwrtcax.260 

plebeian*. 248 

soopulosa... 248 

mpid* ... . 249 

inangulana.246, 247 


Paob. 

Eucoemidse. 224, 293 

Eudemis botrana .260 

Eugenia Smithii .648 

Kuomus scorpio. 142 

stepheiisi. 142 

Eupelmin®.651 

Eupelmus antipoda. 651 

Euphorbia Druntmondii.635 

peplus. 6 

Euphorbiacete ... 511, 535, 550, 
564, 676 

Eupines roquata. 430 

alcyon©. 437 

atrata . 427 

aurora. 438 

capitata. 438 

clavatula. 438 

concolor. 440 

var. adel&idensis . 440 

diyersicornis . 430 

Elizabeth®. 439 

A&voterminalis. 430 

geminata. 428 

jjlohulifer . 439 

• lmplumis. 439 

inermis . .. 437 

innubis. 438 

litoralia. 438 

melanocephala. 439 

nigra. 427 

nigricollis. 439 

obliqua. 428, 439 

polita. 428, 438 

Victoria. 428 

Eupines (Byraxis) implumis 439 

Eupinoda amplipes. 441 

diversicornis .430 

hirticeps. 440 

Euplectops exeisus.427 

tluplectux excisns .427 

Eureum .321* 325, 827 

malleus .326 

Eurtfmetopus .. . 324, 326 

Eurytoma. 861 

oraohyscelidis. ... 847 

Clslandi.848 

Eurytomid®. 848 

Eurytomin® .647, 649 

Eustrephus latifolius .664 

Evaniid®. 344, 349, 357 

Evolvulu# alsinoidea .628 

Exoascus deformans. ... 607 
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Exocarpus aphylla.536 

cupresBiformis.., 550, 664* 575 

atrieta. 550, 564, 575 

Faronus pwictatus . 430 

Fasciola hepatica . 48 

Favosites basaltica var. sale- * 

brosa . 701 

gothlandica . 700, 701 

tripora. 700, 701 

Ficus aspera. 564 

rubiginoaa. 550, 564 

Filaria agamse . 490 

mansoni. 489 

sp. 47, 49, 67 

tuberosa. 489 

websteri . 47 

Filices ... 512, 540, 550, -565, 576 

Flindcrsitt maculosa . 516 

Fomes lucidua .504 

Fucacese. 626 

Fucoidew. 626 

Fulmarus glacialis. 634 

Fusanus aouminntus . 536 


Paor. 

Gomphomacromia . 379, 884 

paradox®. 879, 384 

volxemi.384 

Goniocotes .326 

gallinffl.326 

Iwlogastcr .326 

Goniodes .321, 326 

falcicornis .320 

pa von is.326 

Goodeni a barbata .549 

bellidi folia . 607 

cyclop ter a.526 

genioulata . 526 

gracilis. 526 

liederacea. 549, 563 

heteromera. 526 

heterophylla- .526 

ovata. 549, 563, 574 

pinna tifida.526 

Goodeniacm... 511,526,549,563,574 

Goodia latifolia. 561 

Gossypium Sturtii.614 

Grammes?. 511, 538, 565, 576 

Grammitis rutasfolia.540 

(• raphoiittj ronfertam .278 

extrusana .259 


Gadopsis marmoratus. 82 

Gahiua fcrifida . 575 

Galium Gaudichaudi . 523 

umbrosum . 574 


Geijera parviflora . 516 

Gentianero. 511, 528, 549, 563 

Gerallus.448 

decipcns. 447 

Geraniaeem.511, 515 

Giebelia. 526 

mirabili®.. . 526 

Gigantorbynchus Semoni. 50 

sp. 50 

Gleicnenia dicarpa .578 

Glycine dandeatina. 578 

aerioea . 518 

Glyphipterygid® .293 

Glyphisodon zonatus ... >. 428 

Gnaphalium Japonioum .526 

luteo-album . 526 

Gnaphalodes uliginosum . 625 

Gomphin®. 93, 381 

Gomphocarpus fruticosus ... 549, 
.563, 631 

Gompholobium grandiflorum... 547 

latifolium . 547, 561 

yirgatum . ,.573 


jmrvulana .256 

perspectana . 240 

vulgana .278 

Urapholitha .286 

dorsana . 286 

Grevillea anethifolia.535 

arenaria. 663 

Huegelii. 535 

laurifolia. 575, 581 

montana .550 

mucronulata var t angus- 

tifolia < P). 550 

obtusiflora.668 

punicca. 168 

striata.534 

Gyropid® .326 

Gyropus. 321, 826 

ovalis .326 


Hwmocystidium ehelodin® ... 481, 
482,491 

Heemogregarina clelandi ... 481, 
482/ 484, 491 

dasyuri... ... ... 50 

raegalocystis .486 

' perameha . ... .60 

petauri.... 49 

ahattocki. .. ... 487 
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Huunogregurina tilbjuu*... 484, 491 

varan icola. 487, 488, 491 

llromogregarina (KaryolysuB) 


bancrofti. 480, 491 

gouldii. 488, 491 

Einulico. 487 

megalocystis . 487 

p&eudechis . 487, 491 

Hakea. 508 

acicularis . 564 

dactyloides.550, 564, 575 

leucoptera (?) . 508, 535 

mierocarpa. 504, 575, 582 

Pamplimana. 508 

saligna. 563, 575 

vittata. 508, 509, 535, 537 

uar. Panipliniftna. 535 

Hal^ania eyanea . 528 

Halia§tus leucognster. 425 

Halictus. 161 

exterus.104, 177 

ffindersi. 164 


froggatti. 162, 177 

latitaraia . 163 

ralunioola. 164, 177 

sturti. 163 

urbanus baudinetuis. 177 

viridiacitus . 163, 177 


HalticeTlinse. 638 

MamotopHis auricoraus . 455 

Australasias. 455 

metasternalis . 454 

Hardenhergia monophylla ... 290, 
501, 573 

Helens crcnatipennis. 193 

hamlyni... . ... 392 

Heleocharis acuta . 537 

cylmdrostachys . 83 

sphaoelata . 575, 582 

Helianthua annuus.. ... 137 

Relichrysum apiculatum. 525 

bracfceatum. 525 

dioamifolium. 549, 502 

scorpioides.562 

seuupappostmi. 625 

Melictopnanes. 255, 263 

fungiferana . 279 

trioolorana... .279 

uberana. 268 

BMHpterum dimorpbolepia ... 625 

floribundum ... ..525 

incanum . 525 
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lldipterum Jesscni. 525 

moschatum. 525 

py^ms&uin .525 

strictuin. 525 

Melminthosporium Kavenrlli... 607 

Helocordulm . 383, 384 

Helvcllaceai. 606 

Beinerosia aurantiuna . 292 

Hemianax .413 


Iiemioordulia.,.370, 372, 374,375, 
382, 38S, 384, 401, 403, 408 
auatralim...371, 372, 374, 399, 
408, 409 

continental is ... 360, 368, 371, 
372, 387 

intermedia. 366, 371, 372 

nov«B~hoUandic» . 371, 387 

superbu ... 366, 368, 371, 372, 
387, 408 

tau ... 368, 372, 374, 399, 403, 
400, 408 


Hemigenea purpurea. 575 

Heniiphlobia.. 419, 601 

Henicospilus.. 349 

H^rmenins. 224, 225 

opidola.. . 225 

imbrifera .226 

Herpystis. 225, 244 

avida. 245 

Hesperocordtdia ... 375, 881, 384, 
385, 386, 418, 419, 421 
twrthoudi...366, 375, 376, 380, 
386, 387, 417, 418 
Heterachne Brownii ... ... ... 424 
Heterodendron diversifolium 517 

olesefolium .517 

Heterodoxus.325, 327 

macropus.327 

Heteronympha.402 

Hoyden in. 654 

HiEbertia BiUardieri ... 547, 560 

dentata.547 

diffusa . 547, 560 

linearis. 560 

vai\ obtusifolia ... 560, 572 

serpyllifolia . 572, 576 

stricta .547 

volnbilis,.. .235, 560, 572 

Hibiscus Sturtii.\.514 

Himantopus Jencocephalus ... 75 

Ilinulia guoyi . 487 

Ifipporrhinm 143, 

161, 152 
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ffolocola . 234 Jacksonia sooparia... 547, 561 

biscusana . 240 Jasmines ... 511, 527, 549, 563, 

perspectana .240 t 576 

quietatw . 240 Jasminum lineare.527 

thalassinana . 234, 241 suavissiraum .627 

triangulana . 246 Juucaceae ... ... ... 511, 537, 575 

HoplocephdluA cinci tis . 50 June us communis.587 

Hordeum murinum. 540 * prismatocarpus .537 

Hormiini,,. 355 sp.252 

Hormosira. 626, 629 Justiciu procumbcns.529 

banksii . 628 

Hovea linearis. 561, 573 

longifolia. 547, 561 Karyolysus . 486, 487, 488 

Howittia trilocularis. 560 Kelloggia.. . 325, 326 

Humea elegans. 562 brevis . 326 

Hydrodictyon utriculatum ... 606 Kennedya rubicunda. 547,561 

Hylectetus australis . 466, 467 Kochi a aphylla . 533 

fuscipennis. 466, 478 brevifolia .533 

linearis. 466 scoparia. 84 

per vagus. 460 triptera. 533 

vigilans . 467, 478 viltosa .533 

Hymenobosmina verimaculata 336 Kumsea sp.229 

Hymenolepis diminuta . 58 

Hymenoptera...333, 349, 636,648, 

664 Labiate... 511, 531, 549, 563, 575 

Hypanlax .210 Leemobothrion. 321, 327 

Hypolepis tenuifolia r . 576 giganteum .327 

maximum.327 

Ichneumonidse. 349, 358 Lamarckia aurea .538 

Ichneumoninm . 358 Lambertia formosa. ... 55u 

Icterotsenia. 68 Laminariaoe© .626 

Idioriyx . 385 Laraium amplexicaule.., 532 

u__ no t oo; A(\t\ r _j_ • _ tdi 


410, 412, 421 Lasiopetalum forrugineum 560 

Idomacromia .. . 385 parviflorum. 647 

Illaphanus. 475 Laspeyresia . 224, 225, 286 

tj’ ._r__ j. _ftriQ KAl nba 


561, 578 aulacodes.287 

Insectivora. 319 * aurantiana. 292 

Inula graveolens . 528 calliaona. 290 

lonidium filifortne. 547 confioitana. 290 

Ipliiaulax. 854 corollana .2S6 

Irichohalticella.. 637 exemplaris. 296 

piloaella. 638 florioolana . . 289 

Irideee . 550, 564 hemicosma.295, 296 

Ischnocera. 326 iridescena. 280 

Iso6topsis graminifolia . 525 lomaoula. ... 288 

Isopogon anemonifoliue . 568 martia. 291 

anethifoliuB. 563, 575 median*.291, 295, 296 

laoaticta . 600 metollocosma.287 

laotoma axillaris . 527 parviiignana .289 

latiophorus gladius. 44 T>aa«ota., . . 290 

txiolaona leptolepis .\ ... 525 pomonella.287 
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Laspeyresia prismatica . 289 

ptychora. 288 

tephrsea. 287 

thcenarchA. 291 

aapyrana . 290 

Laterotsenia. 74 

Latkrocordulia ... 378, 381, 382, 
384, 385, 386 

me tallica . 366, 378, 379, 

386, 387 

Latumoephalum . 325, 327 

macropus. 327 

Launnem . 549, 563 

Lavotera plebeia .514 

•p. 248 

Leguminoa® ... 138, 286, 290, fill, 
518, 547, 561, 573 

Leiuranus semicinctus . 305 

Lepidium leptopetalum .518 

monoplocoidea. 513 

papillosum.513 

rudorale. 518 

Lepidosporma conoavum ... 564, 
575, 582 

filiforme . 564 

Ltpiarthra . 286 

autocodes . 286, 287 

hemicosma . 295 

Leptomeria acida.564 

Leptorbynckos ambiguus var. 

aemioalvus .525 


Leptoapermum attenuatum... 548, 
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Libellulin®. 375, 411, 413 

Libellulosotna. 384 

Libertia paniculata .564 

Liliace® ... 511, 587, 550, 564, 575 
Limnerium bombycivorum ... 835 

tasmaniense. 386 

Lindsay a micropbylla . 565 

Line® . 511, 515 

Linguatula aerrata. 157 

Linstowia Beinoni . 50 

Linum marginalo.515 

Liotheid® .321 

Liotheime. 827 

Lwtheum ... ... 321, 822, 823, 327 

nituiisaimum .823 

zebra . 322 

Liparis reflexa. 550, 564 

Lipeurus . 821, 326 

oaponis.326 

tourm . 324 

variabilis .326 

Lipoa ooellata.4134 

Lissnnthe strigosa. 568 

Lissonolini .335 

Lissopimpla. 333, 349, 364 

rufipes. 363, 364 

Lithospermum arvenae .528 

Lithurgua dentipee. 178 

Litochrus. 457 

Livistona australis. 82 

Lobeaia. 225, 258 


561 

flavesoens . 548, 561, 573 

lievigaturn. 241, 561 

lanigerum. 283, 661, 573, 

. 570 

myrainoidee.573 

parvifoluun .561 

eooparium. 561, 573 

*P. 229, 280, 573, 577 

# stellatum . 548, 501, 573 

. 600, 608 

Leuoopogon biflorus. 674, 681 

•riooide*. 649, 668, 574 

tfmeri. 674, 581 

lanoeolatu*. 669, 674 

miorophyll«B.874 

* mutious... . 549, 568, 574 

, ••tiger. 668, 681 

.i' ... 668, 681 

Wl»n«lid» ... 406, 409, 410. 411, 

413, 416, 430 


permixtana .258 

physophora. 258 

Logauia floribunda. 549 

Logan iace® .549 

Lom&schim .258 

physophora . 258 

Lomatia i Hoi folia. 575 


longifolia. 564, 675 

silaifolia. 550, 564, 575 

Lopbopkapa leueogastor .305 

plumifora .306 

Loranthace® ... 287, 505, 511, 528, 
502, 574, 634 

Lor an thus exocarpi . 523 

grandibracteatue . 528 

linearifolius ..623 

longiflorua.52® 

miraculosus. 628 

pendulue. 628, 574 

Quandang. ... 628 


«P* 


287, 562 
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Lotus australis mr. parvi- 


florus. 518 

Lupinus sp.. 129 

Luzula campestris. 575 

Lygosoma tieniolatum. 479 

Lygosoraa (Hinulia) quoyi ... 487 

Lymexy Ion idee . 466 

Lyonsia eucalyptifolia. 587 

reticulata. 527 


Mabuia cannata .489 

Maerocystis .626 

Macromia .418 

virideacens ... 366, 380, 387 

Macromina ... 381, 882, 383, 385, 

407 

Macropus dorsalis ... ,. 48 

giganteus ... ..47, 48 

major . 47 

parryi. 48 

robnstus . 47, 48 

• ruficollis. 48 

thetidis. 48 


ualabatus. 48, 50, 56 

Mallophaga.321 

Malva rotundifolia . ... 514 

Malvaceee . 511, 514, 560 

Malvastrum spioatura .514 

MandnJotue hoplogtethus ... 443 

intercoxalfo .443 

Marianthug procumbens.572 

Marmosa .818, 319 

Marrubium vulgare. 84, 532 

Marsdenia Leichhaidtiana ... 528 

suaveolena .563 

Marsilea hirsuta .. 540 

quadrifolia. 540 

Marsileacem . 512, 540 

Martimopsis subradiata ... ... 544 

Medioago denticulata.518 

minima.518 

sativa. 83, 606 

Medinoiohiza <mi«print for 

Nedinogohiaa). 354 

Megacliile albomarginata 176, 178 

apicata ..178 

aurantiaca.175, 178 

austeni. 171 

australaaise.161, 175, 178 

au&tralig.175, 178 

bougainvillei ... 171, 175, 178 
oarteret* . 173, 175, 178 
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Megachile chrysophila. 173 

chrysopyga. 172 

diligena. 174 

doanei . 174 

griaeopicta. 173 

imitafa . 178 

lacbesis. 175, 178 

lanata. 173 

luoidiventris .170 

megistia .176* 178 

mendan® . 170, 175, 178 

mortyana. 176, 178 

othona. 176, 178 

placida vat. nigrochirta... 175, 
176, 178 

quodi. 175, 178 

rotundipeimis. 173 

schauinglandi.171 

ghortlandi,..172, 175, 170, 178 

similis.170, ITS* 

ustulatiformis.173 

ventralig. 175, 178 

woodfordi...l73, 176, 176, 178 

Megachilid®.178 

Megastigmus aulciooliig ... 044 

Megischus froggatti. 357, 350 

violaoeipennig.$58 

Megiselus (misprint for Megis** 

chus).849 

Melaleuca br&cteata ... . 504 

hypericifolia. 548 

linariifolia 648, 561, 678* 577 

styphelioides. 548, 561 

thymifolia. 548, 501 

Meleetidee. 177 

Meliaceee.611, 510, 590 

Meliornis novse-hollandi® ... 58 

sericea . 58 

Meliphagid® ..58, 07 

Menerifltes . ... 810 

Menopon. 391, 387 

gallinee. ... 887 

malleus.885 

pallidum .897 

titan.. ... ... 888 

trigonocepkaium .. 887 

Meridarohig eymota .887 

Merismopteria sp. ..544 

Meroglowa. 100 

baailura . 108 

flavomellea. ... 108 

melanura... 108 

tetraxantha.108, 170 
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Mesoplatua bar bat ub ... .429 

conspiouus.429 

Maatersi. 429 

Mesostenoideus. 334 

Mesostenus .349 

insularis. 360 

Metnpeuron ... .. 325, 326 

pun datum .325 

Metathemis . 413, 416 

guttata.414 

var. pallida . 414 

Meteorinie .341 

Microchsetes bryophilus . 462 

minor. 462 

Microchiroptera. 320 

Microfilaria Bp. 489, 491 

Miorogasterince. 342 

Micromyrtus microphylla 661, 573 

Microseris Forsteri. 526 

Millotia tenuifolia. 525 

Mimoeem.519 

Mimulus repens. 529 

Min aria leptophylla . 624 

Mt&rasacmo polymorpba.549 

MolHsiaceas .606 

Monieaia diaphana. 49 

Monilia .227 

$emicantUa . 227, 229 

Mommiaoee. 563 

Monopylidium ... 56, 62, 66, 68, 

69, 70 

nuisoulosum . 68 

passerinum. 69 

Monofcoo* elliptica.574 

stioparia. 563, 574 

MorohfiUa esculenta .606 

Mcffgania glabra . : 529 

Mtmtenbeckia adpressa .563 

Muhituberculata .319 

Myoporinefe . 511, 530 

Myoporum deaerti.530 

platycarpum .530 

My&ogvne minuta. 525 

Myrtophyllum sp.522 

ftfertinete. 568 

Syrtacew ... 229, 511, 522, 548, 
- 561,573 

Mythites basalis.... ... 142 


ftfettodythemis.421 

Ijaniiopiilebia. 421 

Nannopfcym.419, 421 

ftUKtralia....421 
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Nannonhya (Nannodytliemis) 


dalei . 421 

Nedinoechiza. 353 

cratocephala .354 

Neocordulia.384 

Neophya . 385, 421 

Nephelium leiocarpum .561 

Nesiotinus.325, 326 

demersus.326 

Nesocordulia.384 

Neurachn© Mitohelliana.538 

Munroi . 539 

Neurocordulia .384 

Nicotiana suaveolens. 529 

tabaccum ... . 137 

Nidulariacea? ... .607 

Nirmus . 321, 322, 327 

JVi tzsckia . 325, 327 

pulicaris . 327 

Nomada psilocera . 160, 177 

Nomadidro . 177 

Nornm argeutifrons . 177 

olliotii . 165, 177 

froggatti.165, 177 

fujviventris.177 

yazellcB . 177 

luteiventris. 177 

metallica . 177 

pulchribalteata. 165, 177 

sicheli... 177 

variabilis var. trianguli- 

fera. 177 

var. zebras . 177 

willeyi . 177 

Nott*la>a longifolia...549, 563, 575 

microcar pa. 575 

Notholaena distans.540 

Notvcelia .245 

helota . 246 

uddtnanniana . 245 

Notoryctes .319 

Nuytsia floribunda. 505, 634 

Nyctaginea). 511, 534 

Odonata ... 86, 411, 413, 414, 4X9, 
420, 601, 602 

(Edichirue geniculatus .426 

rubricoUis . ... 426 

tricolor.426 

(Enothera biennis.522 

Oestrelata leiiooptera. 82 

Olearia decurrens.524 

myrsinoides .574 

piroelioides. 524 
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Olearia ramulosa. 549, 562 

subspicata. 624 

viscid uln ...... . 549, 562 

Gmalanthus utillingirofolius ... 564 

Qmphacoineria acorba. 575 

Gnagrariese . 511, 622 

Oncophora .324 

Oncophorm . 324, 926 

attenuatus . 324 

schillingi . . 324 

Onopordon acanthi um .626 

Onosterrhus. 204 

Onychogale frenata . 49 

Opercularia diphylla .523 

OphioglosBura vulgatum . 540 

Gphiomnas. 336, 361 

Gphionini. 335 

Opiinee. 343 

Gpiut*...344 

tryoni . 304, 333, 343 

Grchidese... 511, 537 , 550, 664, 575 

Grnicholax. 325, 326 

robustus.326 

Grnithobia. 325 

Grnithobius . 325, 326 

cvgni . 325, 326 

OrnMonomus .... 325 

Orthoptera. 648 

Otrintus acaciensis.. .214, 215, 216 


iiouu.. ... ... ^A**, 

cylindricus...211, 212, 214, 215 

Ferguson! . 212, 233, 215 

JackBoni .215, 216 

striatus.215, 216 

GxaJis comieulaia.515 

Oxygastra... 376, 384, 385 

Oxylobium trilobatura ... 547, 561, 
573, 607 

Oxymonacanthus longiroetris 423 
Oxyurig atnbigua. 167 

Padisca .245 

solandriana ... . 245 

Palceobia . 234 

anguillana .286 
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Palseophlebia. 419 

Palimbolus. 427, 460 

©legftiis.450 

mamiilatus. 449, 478 

Victorias . 427, 450 

Panax MunbucifoliuM 549, 562, 574 

Panioum argenteum . 424 

bicorne ... . .506 

crus-galli . 83 

didactylmn. 424, 506, 634 

divaricatissimum.538 

offuBum . 606 

folioBum. \ 424 

glabrum... . 159, 347, 424 

gracil© .538 

icucophasqm .538 

Petiveri. 424 

prohittim.538 

sanguinale.538 

tricnoides. 424 

Papaver rheas. 137 

Papaveraceao. 511, 512 

Papilionacose.518 

Paracordulia. 884 

Paraheydenia .658 

longicollis ... ..663 

Paraparcis hexophthalma ... 347 

Parictftria debiha.. 635 

PaspaUim ambigvmm ... . 169 

Puspalum brevifolium. 606 

Patersonia gJahrata .550 

sp. 564 

Pauoituberculata ... 316, 317, 320 

Podiculus.321 

Pegarthrura.349 

earinatum .356 

fuscipenne.. . 355 

Pelagodroma marina.634 

Pentathemis. 384, 414* 420 

Pentatropis (Dfiemia) quinque- 

partita. 528 

Penthina doxasticann . .,. 974 

helicana .972 

sdlicella ..963 


erythrana 


Perameles naauta.. 50 


fidana . . 289 obeaula.50 

hibbertiana . 234, 235 Perilampin©.. 646 

himerodana . 235 Perilampus tagmanicus .646 

infectana . 286 Perogig.365 

longestriata . ... 285 Pergoonia.505, 606 

peltosema . 243 * ferruginea. 560,.868* 678 

segetam . 239 Cumunghamii.,506 

volut&na . 236 linear is ... 560, 568, 571, 675 
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Persoonia media.. ... 306, 348 

mollis. 581 

myrfcilloides. 581 

vat . brevifolia . 306 

oblongata.306 

oxycoccoides .675 

revoluta.306 

rigida . 300 

salicina . 550, 663, 571 

Petaloatyles labieheoides.519 

Petalura ... 86,88,90,91.92,93,412 

Rigan tea. 86, 96, 600 

Petaluriiue. 93 

Petaurus sciureus. 49 

Petrogale penicillata. 49 

Petrophila pulchella. 550, 663 

Petrosoirtes anolius .603 

Peatsa vesiculosa. 606 

Peaisacese. 606 

Phalangeridse.320 

PhtiUdura bucephala . 150 

carimta . 152 

costaia . 148 

morbilloBa . 146 

morosa. 158 

scabra . 147 

tuberculata . 160 

verrucosa . 149 

PhaUaidess.607 

Phalonia.297 

manniana...297 

teaaerana.297 

PhaloniadsB . 297 

Phasoolarctus einerens . 150 

Phasoologale .317, 318, 820 

penicillata. 50 

Phascolomys mitohelli. 49 

uxwxxxus. 49 

wombat. 49 

Phasgonopliora.037 

Pbebalium glandulosum . 516 

Philoceanua. 525, 526 

beck*.528 

Pbilopsycbe.333 

albobalteata .388 

piksdla.337 

PkikpimfMm . 321, 328 

Philopterus . 821, 322 

bwia. 324 

ooellatus. 322, 328 

n *ggZ* .as 

..205 

... ... ... . 461 
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Phyllachora graminis.606 

Phyllanthus Fordinandi . 277 

Gaatroemii.550 

thymoidea. 550, 564 

Phyllospora.626 

oomosa .628 

Phyaalis minima . 158 

Physigaathus lesueurii ... 489, 491 

Physostomum... 321, 322, 323, 327 

irascens . 322 

nitidissimuin .322 

Phytophthora infestans . 158 

Piayetia . 325, 327, 328 

ragazti .328 

Piagetiella . 325, 327, 328 

Piesarthriue marginellua. 345 

Pimelea ligustrina . 564, 575 

linifolia. 550, 564, 575 

mierooephala.635 

trichoatachya .535 

Pimplince. 335, 337, 361 

Pinus halepenais .608 

sylvestris.137 

Fisum sativum. 120, 133 

Pittosporero ... 511,513,647,560,672 
Pittosporum eugonioides.329 

a rmoides .513 

itum . 829, 547 

undulatum ... 329, 330, 332, 
64/, 560 

Plagianthus pulohellus var . 

tomentosiiM .560 

Plantaginem . 611, 532, 563 

Plantago varia. 532, 563 

vai\ parviflora . 532 

Platybracon.349 

insularis...353 

nigriceps .338 

Platycilibo . 205, 207, 208 

brevis. 205, 208, 223 

Platyoordulia .384 

Platydaotylue guttatus .490 

Platydelosis velutina.465 

Platygloseus notopsis. 423 

Platylobium formosum .578 

Platypeplus erotia* .269 

Platyphanee punctiponnia ..,'210 
Plectr an thus parvi floras.. .568, 575 

Plusia sp. 343 

Poa ossspitosa .576 

pratenais.538 

aaxicola.423 
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Podagrion. 040 

spiloptorion. 046 

Puxdfwryptus .332 

nigro-maculatus .332 

Pollinia articulata.424 

Polmon olenus.044 

Polychroeis.22fi, 250 

anconia . 257 

botrana. 250 

ephippias .257 

peammetalla .258 

sedifera. 260 

xylistis .256 

Polygaleee. 547, 660 

Polygonacece ... 511, 534, 649, 563 

Polygonum aviculare .534 

minus. 549, 663 

prostratura. 534 

Polyprotodontia .817, 320 

Polystichium acu lea turn...566, 576 
Pomaderris apetala...547, 560,573 

oinerea.647 

forruginea. 573 

ligustrina. 547, 573 

phillyreoides .673 

Bp. 660 

Pomax umbell&ta ... 549, 662, 674 

Poranthera corymboea . 564 

ericifolia. 660 

Portulaca. oleracea. 137, 614 

Portulacese.511, 514 

Primates.319 

Primula vulgaris ... .506 

Primulaoese. 511, 527, 549 

Procordulia ... 374, 375, 882, 384 

affinis.374 

jacksonienais ... 366, 372, 374 

Procoronis. 225, 260 

callirrhoa.260 

rhothiaa. 250, 251 
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Protoneura.601 

Psalidura . 141, 142, 145, 150 

carimita . 142, 162 

cmiatu . 141 

granom . 142 

impresaa. 141 

kirbyi . 143 

mirabilis.... 141 

mirabunda .141, 150 

posticat j... ..142, 143 

reticulata . 141 

scabra . 141, 147 

tuberculata . 141 

Pselaphid®. 208, 427 

PsclapluiB Fergusoni . 445 

flavipajpis.'. 446 

Leanus.446 

subaquamoBua .446 

tuhereulifrone. 446 

PeeudechiB australis. 486, 491 

mortonensiB.486 

porphyriacus. 487, 491 

Pseudocordulia...881, 382, 384, 386 

circularis.386 

Pseudomugil signifer. 156 

Pseudopeziaa medicaginis ... 606 

trifolii .606 

Psyche sp.. .838 

Pteris aquilina ... 187,550,665,576 

falcata .665 

Pternidora. 225, 285 

phioeotis.286 

Pterohelaeue . 179, 180 

agonus. 180 

aaellus . ISO 

ater .180, 181 

bagotensis .179 

Broadhursti . ... 179 

oereus. ... 179 

oonfusus. 179 


Proschistis. 225, 260 convexiusculus . 180, 187 

actsea . 260 dispersus. J80, 182 

ssaleuta. 260 fraternus . ... 179 


Prosimi®. 820 geminatue.. 179, 184 

Prosopis.160 • glaber ... 180, l8l 

imperial is. 100 Kollarii. ... ».180 

Prostanthera incana . ... 549 litigiosus. 179 

lasianthos. 649, 575 memnonius ... ... ... ... ... 179 

Leichhardtii. 607, 531 minimus.180, 182 

saxicola. 676 nitidissimus ... 179, 185, 186 

striatiflora. 631 nitiduloides.. 180/181’ 

Proteaceaa...511 ) 634, 550, 563,576 obliteratus.‘. ... 180 

Proteins lutens. 341 opatroidee. 180 
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Pteroheleeus ovalia. 179 

ovulum. 179 

parallclus. 179 

Pascoei ... .. 183 

peitatus. 180 

peltoides. 179 

pioeus. 182, 183 

planus . 179 

politus. 180, 185 

punctipennis . 179 

pusillus. 179 

servus. 179 

silphoides.179, 181 

stcrnalis ... 179, 183, 184, 185 
striatopunctatus ... 180, 181 
subcostatus. 182 


Page. 

Puffin us tenuirostris. 84 

Pultentea flexilis .647 

retuaa. 661 

soabra ... . 647, 561 

sp. 677 

striata . 647, 578, 677 

villosa.547 

Python variegatus. 487 

Quintinia Siebcri.573 

Rallicola . 324, 326 

attanuatus. 826 

Rallioula.324 

Rallidae. 324 

Ranunculacew ... 511, 512, 547, 


sublasvia . 180, 187 560, 573 

subpunctafcttS ... 180, 186, 188 Ranunculus parviflorus... 612, 680 

tenuistriatua. 179 Rapanea Howittiana . 563 

tfeymaloides. .. 180 Resoda hiteola.513 

vicarius ... 180, 181, 184, 185 Resedaoeep.611, 613 

Ptarostylis curta. 564 Rhagodia hastata.532 

rufa var. Mitchelii . 637 nutans .532 

Ptilotis chrysotis . 58 , spinescens.532 

leucotis. 58, 70 Rhamne*e...511, 617, 547, 560, 573 

. 68 Rhinochetus jubatus . 70 

Ptilotus aiopeouroidcns . 684 Rhinocobius neophytus . 423 

corymboeus. 534 Rbipidura albiscapa ... . . ... 347 

incanue .. 534 Rhusobium ... 492, 493, 494, 405, 


oho vat us... .534 

parvifloru*.584 

Ptinidse.468 

Ptinus adeps . 470, 473 

albohumeralia . 471, 474 

albomaoulatus . 472, 478 

anchpralia. 460, 474 

attritus.; .. ... 468, 474 

cUpraoniger ... . 470, 474 

egetiua... 471, 474 

emiuens. 468, 469, 478 

cxulaiu. 408, 471, 478 

gloriostis. 469, 474 

unulufi .470 

. modioglaber. 468, 478 

nticrosoopiou* . 471, 474 

nivaonotatUB .473 

tectd*....468 

Puocinia burdhardiw. 607 

daxttpiore . 83 

aaooardoi ... .607 

PuociniaoeEp.606 

Puffinus brcvimudu* . 84 

oarneipea . 84, 86 

©hlororbyncbos . 84 


496,497,498,499,600,601,502,608 


leguminoBarura . 493, 601 

Rhisopertha dominica.. 474 

picea . 474 

tufa .474 

Hhopobota . 234 

imp va no . 234 

Ricinid®.327 

Ricinus Linn.821 

communis . 137 

Rioinus De U.... 321, 322, 323, 327 

fringilice. 322, 323, 327 

Rodontia.320 

Rodwayia. 475 

Rosace®. 648, 661 

Rottboellia exaltata .424 

Rubiace®... 611, 523, 549, 662, 574 

Rub us parvifolius. 648, 661 

rosmfolius. 661 

Rumex Brownii.634 

Rutace® ... 611, 510, 647, 660, 673 

Rutidosis heliohrysoides . 625 

Rybaxis adumbrata .442 

atriclava .444 

foveioollis . 444 
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Rybaxis grandis. 442 

Harti. 444 

insignia. 427 

MacWyi . 441, 444 

metaaternalis. 442 

optata . 442, 443 

pallida. 446 

parvidens .*... 442 

quadriceps.442 

q uadritubercufyta .442 

sanguinipenuis .443 

Rytus corniger . 428, 454 

e margin at us .430 

insignioorms. 453, 478 

Kingi. 428, 430, 454 

parceling. 454 

su habitus .448 

Victoria?.427 

Sagina procumhens . 514 

Sagola Australia?.431 

Tasmania; .431 

Balsola Kali . 533 

Salsolacea?.511, 532 

Santalaceee ... 511,536,550,564,575 
Santalum laneeolatum ... 523, 536 

var. angusti folium. 536 

obtusi folium . 564 

Sapindacem ... 508, 511, 517, 547, 

561, 573 

Saragus . 179, 181, 183 

addendus. 193 

asidoides . 197, 198, 201 

asperipes .197 

australis. 197 

bicarinatus. 194, 195, 199 

Blookimrni. 193 

brunnipennis . 197, 198 

brunnipes.,.195, 197, 198, 205 

oarinatuB. 196 

castidoidr* ., 194, 195 

catenulatus. 194 

clathratus :. 196 

oonfirmatus. 194 

convexicollis. 198 

orenulatus . 196 

Darwini. 196 

emarginatus. 194, 196 

exulans. 197 


Page. 

Saragus illaterali« . 197, 202 

inwqualis . 194 

incieus . 193 

infelix.194, 195 

interruptus . 194, 196 

intricatus . 196 

lwvicoliis . 193, 194 

lasvis . 196, 200, 201, 202 

iatipea. 197, 201 

latuB.194, 195 

levieoBtatus. 194, 195 

iimbatua.197 

Lindi . 194, 195 

lugubris. 194 

luriduB . 196 

Macleayi. 197 

magiater. 196, 197 

marumatm . 195, 197, 198 

raarginalluB. 194 

Mastersi. 193 

mediocris. 194, 196 

montanus . 193 

novem-costatus... 194, 198,199 

Odewakni. 194, 195 

opucipennis . 194, 196 

ovalis. 196 

Pascoei . 196 

perhevu. 196, 200, 202 

reticulatUB. 196 

rudie. 194 

rugosipennis . 196 

rugosua. 194 

satelles . 197 

simplex. 197, 198, 201 

sphearoides. 197, 198, 204 

striatipenniB . 197 

tarsaiis.107 

trioarinatus. 194, 195 

Sarcocystis mucosa. 49 

Sareostemma australe.628 

Sarga. 45 

Btipoidea.45, 46 

Stirgassacea*. 626 

Sargaasum .626 

Saxifrage®. 548, 561 

Scaberia.626 

Seaevola hispida.549 

spineaceuB .526 

ScaraDteid®.468 


Prenchi. 197 Scarichthys auritus .606 

geminatus. 197 Schinus moll©. 561 


gulielmi. 107 Sehistodactylua brevipsnms... 455 

Icarvs . 196, 197 Sckisomeria ovata., ... 848 
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X AUA> 

Sehceis ericetorum ... . 575 

Moorei. 83 

Schiiettea soalaripinnin ... 82, 8,3 

woodwardi. 83 

iSciajikila abtcunditana . 248 

ejectatui . 229 

Murat ia .229 

servilimna . 229 

Sclerolcenn bicornis. 633 

paradoxa.533 

Sclerorhiuua bubal ua 142, 143, 152 

oarinatUB . 142, 148, 151 

dolenn. 142, 143 

kirbyi. 142 

vnorotus . 142, 143, 152 

niyroBpinoBUB . 151, 152 

AubcostatUB. 148 

trietis... .142, 143 

Scopmus Tvtundicollu .426 

Bcrophularinese ... 511, 629, 549, 

663, 575 

Scydmmmdee . 427, 466 

Hcydmt&nus Kingeimis. 456 

Kingi . 456 

Sochium edul© . 84 

vnr. viridis. 84 

Belyaioneuru ..419, 601 

Semiotellus. 653 

Sonebiera didyma . 613 

Benecio brachyglossus. 526 

lautua. 526, 562 

macrantbua. 562 


, . Pack. 

Solatium pseudo-capsicum ... 549 

quadriloculatum . 629 

»P. 563 

tuberosum ... . 137 

Soliva anthemifolia .525 

Somatipion globulifer.430 

punctatus .430 

Somatoohlora ... 374, 375, 376, 
382, 383, 384 

braueri . 375 

grayi. 876 

villoaa .376 

Soncbus arvensis .626 

Sorghum intrans .424 

vulgar©. 140 

Sorolophn . 263 

cyclatoma . 263, 273 

Sorosporium eryptum.606 

Spartothamnus junoens.631 

Spergula arvensis. 514 

Spflrgularia rubra. 514 

Sphrorobolus stellatus. 607 

Spilonota. 224, 225, 227 

chaloitis. 231 

eject an a. 229 

fluidana. 233 

honesta. ;.238 

infensa.228 

limnephilana. 229 

mocropetana.228 

morosa.282 

olteliacana. 229 


platylepis .526 

Sida corrugata.514 

subspicata.514 

virgata ... .. 514 

Siagesbeckia orien^ajia ... ... 524 

Silpbidm. 456 

Sisymbrium officinal©.513 

Bkeatia.334 

Sminthopsi#.318 

Solan aceae... 135, 511, 529, 549, 563 

Solandra.6, 136 

gnuidifloru . 135 

Solanum armatum. 168 

campanulatum. 88 

oinereum. ... 168, 549 

©llipticum. 529 

eremophilum.629 

©Burial©. 629 

ferocisBimum.529 

jaammoidea. 168 


nigrum . ... 158, 629 


ocellana.227 

perioyphana .234 

plinthinaua. 230 

soditioaana. 234 

semicanella... .229 

sicariana. 229 

Bollicitana.231 

gpanistls. 282 

tarachodeB.281 

tranquilia.233 

vitiosa.230 

sophorana.280 

Spirifer disjuneta. 644 

taamamenAis .644 

Sporobolu© indicus. 607 

Lindleyi . 640, 606 

Stackhousia linarifolia ... 547 

viminea . 516 

Stackhonsiea . 511, 516, 647 


Staphylinidm ..420 

S|eilaria pun gen a. ... 560, 672 
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Stenopetalum linear©. 512 

Stephanolepis melanocephaliis 347 
Stereulia diversifolia ... 509, 515 
560, 571, 576 
Sterculiacece ... 511, 516, 547, 560 

Steriphotis. 225, 259 

extrusana. 259 

peltophora.259 

Stethoj uhs axillaris .423 

kaioaoma .606 

Stigmonota .286 

conficitana . 290 

dormna . 286 

floricoiana . 289 

irideBcens .289 

parvisigjmna . 289 

zairyrana . 290 


Sympetes bicolor . 192 

denticeps . 191 

excisifrons. 192 

testudineus. 192 

Synanceja verrucosa.847 

Hyncarnia laurifolia. 548, 557 

Syncornulia ... 876, 378, 379, 882, 
883, 384, 885, 886 

atrifrons .878 

gracilis. 378, 886 

Syulestes.412 

weyersi. 414 

Synthemina ... 370, 381, 382, 888, 
385, 407, 413, 416 
Synthemis ... 91, 381, 883, 389, 
4Q5, 406, 412, 413, 416 
©ustalaota.406 


Stipa ©Icgantissima .639 

scabra .539 

semi bar bata. 639 

verticillata.565 

§ti«nlobium aterrimum . 348 

capita^u m.348 

Deeribgiannm. 348 

hasjoo .348 

niveum ... ..348 

pachylobiuvft *.348 

utile.348 

StrepBiceros . 227 

ejectana . 227, 229 

fluidand . 238 

latiophora . ... 229 

linmephilana .229 

macropetana .228 

obelucana . 229 

pericyghana .234 

plznthtnana .230 

»editio$ana .234 

timriana .229 

Bollieitana .231 

zopkerana .280 

Strepsicrates .227 

ejectana . ... 227 

Stuartina Muelleri.526 

Stylidese .649, 663 

Stylidium graminifolium 649, 563 

Stypandra glauca ... 660, 659, 564 

Sunius. 426, 427 

brevicollia.*. ... 426 

rotundicollia ., ... 426 

Bwainsona Burkittii . 618 

lessertiifolia .618 

micropbylia.618 

phacifohft.618 


macrostigma . 91, 96 

regina. 370, 371 

Syntozyga . 250 

pmmmefalh . 256, 268 


Tabanidae. 606 

Tabanus ahstersus.606 

ardens.606 

brevidentatus.606 

conoolor.606 

edentulus.600 

gregarius .600 

jacksonii. 506 

nigro-picius. 506 

regis-georgei .606 

Tarhardia angulata . 164 

Tamia infundibulifotmiB ... 07 

infundibulum . 67, 68 

semoni. . *0 

Talnurimis aberrant .142, 145 

bucaphalua. 142, 148,150 

('amdenenth . 150 

ro»Mu> . 142, 148, 147 

pxrtivatus . 142 

Kirbyi.148, 147 

Mattersi .148, 147 

M-oWatug. 145 

morbillo»ua...l42, 148, 144, 145 

orthodoxua. 145 

rugifer. 142 

soaber . 141, 142, 145 

gAabroaui. 150 

• (omantoana. 142 

tnbercnlatue... 141,142.149,160 
w*ucoaua...l42, 148, 149,150 
Tttoga.851 
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Taschenbergius.: 324, 326 

Tearu sp. 342 

Tacoma australis ... 529 , 549, 563 

Telephlebia .. 412 

Telopea apecioaissinm. 550 

Temnolopka .263 

vu'tnllota .276 

mosaira . 263, 278 

Templetonia egorin. 518 

Tcnebnonidm. 208, 475 

Tepparaila. 652 

maculiseutis .653 

'i'eras illcpida .265 

Tetragoneura. 383, 384 

Tetraneura . 584 

nrgioiden .585 

Totraodon nigropuuctatus ... 606 

Tetraopbthalmus .328 

Tetrathemis. 4.21 

Tetrophthulma. 328 

Tetrophthalinus.328 

ehiloneis. 328 

eousunguincus. 328 

impar. 828 

linearis ..328 

ragazsii . 328 

titan. 328 

Teuerium raeemosum. 632 

Thalassemia dorsalo. 347 

Thelymitra nuda .607 

Themedn Forskalii .665 

TKiodia .246 

drtraaa. 245 

Thismia Rodwayi. 607 

Thylacinus. 817 

Thylaeoleo. 315 

Thwttele*a..,5ll, 835. 660, 564, 575 

TI||ridoptcryx hiibneri . 837 

Thy sail otus Baueri. 687 

TilVe®. 647, 660, 573 

THfipia scineoides. 484, 491 

Tillma sp. 521 

vcrticillaris. 648, 561} $79 

Titanophasma fayoli.411 

Tmesiphorus.450 

brevieornis.449 

. / foveilateris.* . 448 

Tmetocera . 227 

ocellana . 227 

Todca barbara. ... 565, 676 

Tortrimdas. 224, 261 

Tortricina .224 


Page 

Tortrix dwcana . 280 

euplectra .271 

metoMoeoama.287 

pyrrhopa .. . 283 

Tory min®. 643 

Tospitis medians . 291 

TrabtrxUus . 324, 326 

advitlini/i. 324 

T reran cannabiua . 550, 664 

Tribulus terrestris. 515 

Trichi logaster Maideni . 666 

Trichiothecus .363 

Trichodectee. 821, 826 

canis..326 

Ini us . 326 

Trichodectidre . 826 

Trichosurua caninus .425 

vulpeoula. 157, 425 

Tridyminaa.. 652, 653 

Tridymini. 653 

Trifolium glomeratum. 607 

pratense. 606 

Trigona canifrons. ... 176 

oarbonaria.... 176 

sapiens. 176, 178 

Tringa totanus . 79 

Trinoton. ... 821, 827 

anseris .827 

c&nspurmtwn .827 

TrirAphis mollis. 639 

Tristania laurina . 648, 662 

Triticum sativum . 187 

Try mail tis . 294 

climacias. 295 

margarias .294 

optima . 294 y j 

Trypanosoma chelodina ... 479,480* 
481, 483, 484, 4«|v 

Tulostoraaoe® . 607 

Turbinaria.626 

Tychu* obliquus . 428 

Tyora etoroulise.805 

Typha angustifolia. 550 

Typhacece. 550 

Typhluloma.470 

inops. 475, 478 

Tyromorphus . 480* 488, 456 

flavimanua., 452 

Howitti...427 

humeralis ... . *.« 458 

\mvin . 452 

nigrioornfi. 452 
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Tyroroorphus uebilis ... ... ... 429 Wahlenbergia graaiits ... 527, 549, 

fyrwi Hotoitti . . 427 563 

t'ietoritt..427 

Xantheurytoma.650 

Uloma... ... .i ... 475 flava.651 

Ulomidee .. 475 Xs&thium 8 pi nosum .524 

Ulomoidee... .. ... ... 475 Xanthocryptus.366 

Umbelliferw ... oil, 523, 549, 562, latena. 364 

574 Xanthoroma. 650 

Ungulata ..319 Xauthorrhoea haatihs ... 550, 564, 

Uromyeen thdymitjrw. 607 675 

trifolii . 607 Xanthoaia pilosa .649 

Urtica dioica. 137 Xenioa. 402 

incisa. 535, 5o4 Xerotae eftuaa.687 

uretts.. . 535 fieadfolia . 664, 575 

Urtioe® . 511, 535, 650, 564 glauoa... . . 664, 575 

UBtilaginaoece . 606 longifolia . 660, 564, 576 

TJatilago bromivora . 606 multiftora.537 

owarti . 45, 46 Xorides ... .366 

tepperi.... 46 Xylocopa oeerulea . 178 

Otrieularia floauosa .. 606 perkinci... .. 178 

provida . 178 

Varanua gouldii. 488, 491 Xylocopida. 178 

Bp. .. 488 Xylomelum p^riforrae.550 

varius. ... 487, 488, 491 Xylopsocua bispinosus. 474 

Ventilago riminalie .517 elonpatula . 474 

Verbaacum Blattaria . 529 £«ot. 474 

Verbena .. 581 

Verbenaoe® 511, 631, 549, 568 Zieria ©ytinoia©*. 560 

Veronica Dementia . 575 robntia . 573, 576, 577 

Vibrio denitrifican#.501 Zonogobius semidoliatus.60b 

Vicia fab* ... 133, 134 Zorma diphylla. 88 

Bativa ... ,.,>*• m* 1B0, 181 Zoysia pangens.606 

Viola befco^iei^blia ... ... 560, 572 Zygophylle® ..511, 515 

hederace* ... ... ... ... 560, 572 Zygophyllum ammophihim ... 515 

Vioiarim... . f . ... 547, 660, 572 apiculatum.516 

Vitk elematidea*. .. ... 158 frntico»om.515 

pt, hypoglauca.,. . 573 idiocarpwn.*515 

^ittadii^aiiBtTaliB ... . v 524 Zygoptera. 410, 420, <501 
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